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Abstract
The Lorentzian Kac-Moody algebra E11, obtained by doubly overextending the com-
pact E8, is decomposed into representations of its canonical hyperbolic E10 subalgebra.
Whereas the appearing representations at levels 0 and 1 are known on general grounds,
higher level representations can currently only be obtained by recursive methods. We
present the results of such an analysis up to height 120 in E11 which comprises repre-
sentations on the first five levels. The algorithms used are a combination of Weyl orbit
methods and standard methods based on the Peterson and Freudenthal formulae. In
the appendices we give all multiplicities of E10 occuring up to height 340 and for E11
up to height 240.
1 Introduction
Starting from the largest exceptional classical Lie algebra E8 one obtains the affine E9,
the hyperbolic E10 and the Lorentzian E11 Kac-Moody (KM) algebras
1 by extending
the Dynkin diagram [1, 2, 3]. The finite-dimensional E8 is rather well understood and
plays an important roˆle in the construction of heterotic string theories. Affine E9 is also
under control and appears in supergravity or Wess-Zumino-Witten models, but E10 and
E11 are far less well understood. E8, E9 and E10 have been suggested as symmetries of
supergravity when dimensionally reduced to 3, 2 and 1 dimension [4, 5]. E10 has also
appeared recently in cosmological billiards for describing gravitational systems coupled
to p-form and scalar matter near a spacelike singularity [6, 7]. On the other hand, E11
has been proposed as a (hidden) symmetry of the full eleven-dimensional theory and
also of M theory [8, 9] and belongs to the class of very extended algebras which have
been considered in [10, 11].
There have been a number of attempts at understanding hyperbolic KM algebras (see
for instance [12, 13, 14]) but to date not a single example has been understood in full
detail. In this paper we also only present partial results, partly obtained with the help
of a computer. These results are mainly for the physically interesting cases of E10
and E11 but also offer some general observations for arbitrary (indefinite) Kac-Moody
algebras and results for the rank 2 case.
As E10 is naturally a subalgebra of E11 we consider the problem of decomposing E11
with respect to this subalgebra. This is a somewhat different approach from [15] where
both algebras were decomposed at low levels with respect to their A9 and A10 subal-
gebras and from [3] where a decomposition of E10 with respect to its affine E9 algebra
was considered. Our approach is to consider hyperbolic sections of the E11 root lattice
rather than the elliptic or affine slicings considered so far. This will give us information
about the algebra deep inside the light-cone, at least if we know which representations
occur. It can be shown that the representation on level 1 is the highest weight repre-
sentation of E10 with highest weight λ−1 by generalising results from [12, 13]. For other
levels, we find representations of E10 with various outer multiplicities. Our methods
enable us to calculate the complete structure of E11 as seen by E10 up to height 120
which corresponds to some of the low-lying representations up to level 5. Compared
to the elliptic approach this calculation does not make direct contact with fields from
supergravity but aims primarily at revealing some of the structure of E10 and E11.
Even though neither E10 nor E11 are understood fully, we might still learn something
about them by studying their interrelation or combining different decompositions of
the same structure. The calculation done in this paper is the first explicit calcula-
tion of large parts of E10 representations and can be used for instance to obtain lower
bounds for E11 multiplicities. We also present raw data for both algebras separately
in two appendices. There it is noted that the multiplicity of a root compared to its
light-cone degrees of freedom behaves rather differently for E10 and E11, supporting an
observation in [14, 15]. It would be good to have a conceptual understanding of this
behaviour.
Whereas the hyperbolic slicing of E11 is rather unproblematic, it is not clear how to
obtain the relevant representations of E10 with respect to one of its hyperbolic (or
even Borcherds) subalgebras. The reason is that the representations are not of highest
weight type and it would be interesting to understand their structure better.
1We use the notation Ek rather than ek in concordance with most of the literature on the subject.
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The structure of this note is as follows. Section 2 contains some of the background
we are using on Kac-Moody algebras and on their decompositions, illustrated by a
rank 2 example. In section 3 we outline the method used to obtain the decomposition
of E11 with respect to E10 and list the appearing representations. In appendices we
give complete tables for the multiplicities of the imaginary roots in the fundamental
domains of E10 and E11, most of which have not appeared in the literature before.
2 Notation
Our notation is mostly borrowed from Kac’ book [2]. Given a symmetric, non-degenerate2
Cartan matrix A = (aij)i,j∈I , the collection of simple roots αi of a Kac-Moody alge-
bra g is denoted Π, where i belongs to some (finite) index set I, and the simple roots
generate the root lattice Q freely. The number of simple roots is called the rank of the
KM algebra. The simple co-roots Π∨ = {α∨i } are a basis for the Cartan subalgebra h
and satisfy αi(α
∨
j ) = aji. The Kac-Moody algebra g is then defined by the following
relations on the (Chevalley) generators α∨i , ei, fi as follows
[ei, fj] = δijα
∨
i ,[
α∨i , ej
]
= αj(α
∨
i )ej ,[
α∨i , fj
]
= −αj(α
∨
i )fj,
(ad ei)
(1−aij )ej = 0,
(ad fi)
(1−aij )fj = 0.
Then it is one of the basic properties of g that it has a triangular decomposition of the
form
g = n+ ⊕ h⊕ n− (1)
where the Cartan subalgebra h is the space spanned by the simple co-roots because we
are dealing with non-degenerate Cartan matrices. The dimension of h is equal to the
rank of g. The positive part n+ and the negative part n− are exchanged by the Chevalley
involution. So it is sufficient to study either n+ or n− when trying to understand the
structure of g. Central objects in the study of g are those non-zero elements α ∈ h∗ for
which there exist elements x ∈ g such that [h, x] = α(h)x for all h ∈ h. Such elements
α are called roots and the corresponding space of all x ∈ g satisfying this condition
is called the root space gα. The number of independent elements in the root space is
called the multiplicity of the root and denoted by mult(α) = dimgα. The set of all
roots is called ∆ ⊂ Q. From the triangular decomposition (1) we deduce that every
root is either positive or negative and so ∆ = ∆+ ⊎∆−.
The reflections in the simple co-roots α∨i generate the Weyl group W which is a Cox-
eter group with relations given by the Cartan matrix (or the corresponding Dynkin
diagram). Define the fundamental domain C ⊂ h∗ as the intersection of all half spaces
which take non-positive values on a simple co-root, viz.
C =
{
α ⊂ h∗ : α(α∨i ) ≤ 0, for all simple co-rootsα
∨
i
}
.
2We restrict to the case of non-degenerate Cartan matrices all the way through the article as this
is the only case we will be concerned with. We also assume the matrix to be indecomposable. The
symmetry of A implies aii = α
2
i = 2 for all i and the invariant bilinear form is just given by A.
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(In the case of finite-dimensional g, C is a fundamental domain for the action of W
on h∗. Our conventions are adapted to the hyperbolic case defined below.) We define
the Weyl vector ρ ∈ h∗ by ρ(α∨i ) = −1 for all simple co-roots and so ρ lies in the
fundamental domain. Then the set of (positive roots) and their multiplicities can be
deduced in principle from the orbit of ρ under W by the denominator formula [2]
∏
α∈∆+
(1− e−α)mult(α) =
∑
w∈W
ǫ(w)ew(ρ)−ρ. (2)
The set of roots ∆ has two distinct parts, namely it splits into real and imaginary roots
∆ = ∆real ⊎∆imag,
where ∆real = W(Π) and ∆imag = W(K) ⊎ W(−K). Here K = {α ∈ C : supp(α) is
connected }. We have α2 = (α|α) = 2 for real roots and α2 ≤ 0 for imaginary roots.
The set of roots (together with their multiplicities) is Weyl invariant. The denominator
formula (2) can be used to determine the roots and their multiplicities by just expanding
both sides of (2) or using recursion identities derived from (2) like the Peterson formula.
We define the fundamental weights λi ∈ h
∗ (i ∈ I) as minus the dual basis to the simple
roots with respect to A, i.e. they satisfy (αi|λj) = −δij. We sometimes write a root
α =
∑
niαi =
∑
liλi as (n1, ..., nrk(g)) in the simple root basis or [l1, ..., lrk(g)] in the
fundamental weight basis. The li are called Dynkin labels of α. From the definitions of
C and the fundamental weights we see that their positive linear combinations generate
C.
If A is a positive definite matrix the corresponding KM algebra will be one of the
classical series and in particular finite-dimensional. If A is positive semi-definite and
has exactly one zero eigenvector the corresponding algebra is affine. We call a KM
algebra hyperbolic if its Cartan matrix is indefinite and if any matrix obtained from
its Cartan matrix by deleting one row and column is the Cartan matrix of a finite-
dimensional or affine KM algebra. It is known that the rank of the algebra cannot
exceed 10 for a hyperbolic KM algebra [2]. Among the hyperbolic KM algebras of
maximal rank E10 is distinguished by being the only overextended one and having as
its root lattice the unique even and self-dual ten-dimensional Lorentzian lattice II9,1.
The signature of the Cartan matrix of any hyperbolic algebra of rank n is n − 2. For
hyperbolic Kac-Moody algebras we also have ∆ =
{
α ∈ Q : α2 ≤ 2
}
\ {0} (see [16]) and
since A−1 has only negative entries all λi are non-negative linear combinations of the
simple roots and so C ⊂ Q+ ⊗ R. It has also been established that every hyperbolic
KM algebra has a principal SO(1, 2) subalgebra [17]. We call a KM algebra Lorentzian
if the Cartan matrix has signature n− 2. So any hyperbolic KM algebra is Lorentzian
but the converse is not necessarily true. There is a well-known procedure for obtaining
non-twisted affine or hyperbolic algebras by extending the Dynkin diagrams of the finite
cases [1]. Extending the diagram again gives a Lorentzian KM algebra [18, 10]. Highest
weight representations with highest weight Λ ∈ C are denoted by L(Λ) and are subject
to the Weyl-Kac character formula.3
2.1 Subalgebra decompositions
Suppose we have a subalgebra k ⊂ g then g is a representation of k under the adjoint
action and we can try to decompose g as a sum of representations of k. The simplest
3Strictly speaking, we are considering lowest weight representations due to our conventions.
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cases occur when we consider subalgebras that are obtained by deleting a number
of roots from the Dynkin diagram of g but these are by far not all. The modules
with respect to such an algebra at a given level4 are integrable and belong to the
category O [2]. Thus, they can be decomposed into a sum of irreducible highest weight
representations. The simplest example is removing all but one point and we are left
with a decomposition with respect to one of the standard sl2 subalgebras.
Hyperbolic KM algebras obtained by overextension of an affine algebra can be decom-
posed with respect to the affine subalgebra given by deleting the overextended root and
for low levels this yields explicit formulae for the multiplicities of the roots at this level
[12, 3].
In general, removal of a single node from the Dynkin diagram is governed by the
following proposition which is an application of results from [12, 3, 13].
Proposition 1 Let g be a Kac-Moody algebra of rank n given by Cartan matrix A
with associated Dynkin diagram. If we remove a single node, α1 say, from the Dynkin
diagram and define the level l of a root α of g to be the number of α1 summands of
α. Denote the index set for the simple roots connected to α1 by J = {j ∈ {2, .., n} :
a1j 6= 0}. Then we have the following decomposition of g with respect to the Kac-
Moody subalgebra associated with the Cartan matrix obtained by deleting the first row
and column
g =
⊕
l∈Z
gl
where for l 6= 0
gl ∼=
Nl⊕
i=1
L(Λ
(l)
i )
⊕µ(Λ
(l)
i ).
The Nl can be infinite. The gl are given in more detail by:
l = 0: The direct sum of the adjoint of the smaller algebra with a trivial representation.
If the smaller algebra is affine then the trivial representation is absent.
l = 1: The highest weight representation of the smaller algebra with highest weight given
by the sum of the fundamental weights corresponding to the simple roots connected to
α1, i.e. g1 ∼= L(
∑
j∈J λj).
l > 1: Now consider the free algebra on the roots at l = 1 and call it f which is also
graded by l. Within it there are the elements ad1+a1je1ej which are non-zero in the
free algebra but vanish in the Kac-Moody algebra. At the same time they are highest
weight vectors for the smaller algebra and generate an irreducible representation Uj at
l = 1 + a1j. Consider the ideal ij generated within the free algebra by Uj and define
i = ⊕jij . Then the quotient f/i describes the positive part of the g for l > 1.
l < 0: These cases are obtained by the Chevalley involtuion from the cases above.
The proof of this statement is a simple adaptation of arguments in [12, 3, 13]. The
proposition implies that we might as well recursively use the above decomposition to
obtain information about the Kac-Moody algebra of interest. The problem of under-
standing the KM algebra g is then reduced to describing the ideal because the structure
of f is well-known (for finite-dimensional first level at least): The free algebra on m gen-
erators βk (k = 1, ..,m) is governed by the equation
4The level is an element of the quotient of the root lattices.
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∏
β>0
(1− eβ)mult(β) = 1−
m∑
k=1
eβk (3)
from which one can deduce the Witt formula for the dimension of the graded pieces
by Mo¨bius inversion after specialisation. For more on free algebras see [19, 20]. What
we will also need here is the multiplicity of a root β =
∑
k nkβk in the free algebra
obtained by Mo¨bius inversion of (3)
mult(β) =
∑
d|(n1,..,nm)
µ(d)
1∑
nk
(
1
d
∑
nk
n1
d
, .., nm
d
)
,
where
( ∑
tk
t1, .., tm
)
=
(
∑
tk)!
t1!..tm!
is a polynomial coefficient. We have to note that several elements in the free algebra will
map into the same root space in the Kac-Moody algebra, where the number of such
elements in a given example can be written easily in terms of a generating function
as a standard combinatorial problem. Despite this complication, it is still possible
to determine the dimension of a root space in the free algebra for a root at a given
level without prior knowledge of the lower levels, basically because one knows the
multiplicities of the primitive roots. This is in contrast to the recursive nature of
the Peterson formula for multiplicities in the Kac-Moody algebra where one has a
similar expression for the multiplicities but does not know the answer for the primitive
roots and so is left with calculating recursively until one finally reaches the root one is
interested in. (This procedure gets more and more expensive as one goes up in level
in the hyperbolic case as the root multiplicities and the number of roots are known to
increase exponentially.)
So, if we were able to calculate the dimension of the space associated with a root β
in the ideal i we could determine the root multiplicities in the hyperbolic Kac-Moody
algebra in a non-recursive way. It is intriguing to note that from this perspective there
is no difference at all between the finite, affine or indefinite cases which makes it quite
surprising that the finite and affine (tame) cases are well understood whereas the (wild)
indefinite ones are not. Unfortunately, it is not known how to work out the ideal in a
closed form similar to the free algebra.
In order to obtain a feeling for the observations made above we give a few results for
the simplest hyperbolic case which is determined by the Cartan matrix(
2 −3
−3 2
)
. (4)
This algebra carries some information from the Fibonacci numbers since the sum over
the Weyl group Z ⋉ Z2 can be seen to be governed by a recursion relation among the
odd Fibonacci numbers [21]. We denote the roots by pairs (m,n) and present the
multiplicities of some low-lying roots in table 1.
Now we decompose this KM algebra with respect to one of its standard sl2-subalgebras
and read off the representation content for the first few rows. The result is given in
5
m/n 0 1 2 3 4 5 6 7 8 9 10 11 12
0 1
1 1 1 1 1
2 1 1 2 1 1
3 1 2 3 4 4 3 2 1
4 1 4 6 9 9 9 6 4 1
5 1 4 9 16 23 27 27 23 16 9 4
6 3 9 23 39 60 73 80 73 60 39
7 2 9 27 60 107 162 211 240 240 211
8 1 6 27 73 162 288 449 600 720 758
9 4 23 80 211 449 808 1267 1754 2167
10 1 16 73 240 600 1267 2278 3630 5130
11 9 60 240 720 1754 3630 6559 10531
12 4 39 211 758 2167 5130 10531 19022
Table 1: Multiplicities for the rank 2 hyperbolic KM algebra determined by (4).
table 2 where we have denoted the (n+1)-dimensional representation of sl2 by Pn and
the level with respect to that subalgebra by l.
The ideal is generated by the representation P10 at level 4 in agreement with our general
arguments. Trivially, at higher levels the ideal is always contained within the tensor
product of P10 with the right number of factors of the first level representation P3. We
can say a bit more about the detailed structure.
The ideal is precisely given by the tensor product up to l = 8 when a defect in this
pattern appears around n = 21 and a reflection pattern appears in addition to the
tensor product structure because P10 at most influences a “width” of 21 in tensor
products. Thus we can obtain the value for n = 0 by subtracting the value of n = 22
from n = 20. The reason for this defect is the Serre relation which comes into action for
the first time in a quadruple commutator for our algebra and so at l = 8 in the ideal and
which reflections appear can also be understood in this way. This reflection behaviour
persists up to l = 12 where it is being augmented by another reflection property, again
deriving from the Serre relation. Similar patterns appear for the other rank 2 cases
and have been checked to some detail.
Apparently, understanding the precise nature of these patterns and their occurence is
tantamount to understanding the Serre relations and the Jacobi identity in the original
KM algebra to all levels. Solving the ideal problem seems as hard as solving the original
problem.
Subalgebras obtained by deleting just a number of nodes together with the edges con-
nected to them are not the only subalgebras which can appear. For instance, any
affine KM algebra has affine subalgebras from just restricting the horizontal (level 0)
piece to a subalgebra and then affinizing. The corresponding Dynkin diagram is not
a subdiagram of the original one. In general it will be much harder to describe the
representations with respect to these more involved cases as they do not necessarily
belong to the category of representations which can be decomposed into highest weight
representations at all levels.
As an example we just mention that the rank 2 algebra discussed above has a hyperbolic
rank 2 subalgebra whose first simple root is identical with an original one and whose
second simple root is a Weyl translate of the other original simple root. The smallest
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example corresponds to a subalgebra k where the simple roots have inner product −7.
At level l = 0 (where we have a decomposition into the adjoint plus highest weight
representations) we can give a few of the low-lying representations that appear
k⊕ L(5λ1 + 5λ2)⊕ L(3λ1 + 12λ2)⊕ L(12λ1 + 3λ2)
⊕L(λ1 + 19λ2)⊕ L(19λ1 + λ2)⊕ .. (5)
It seems tempting to think that if one could determine all the representations with
respect to this somewhat coarser algebra and then iterate the procedure one might
learn something about the original algebra because the limiting point of this procedure
is a free algebra where one is again able to calculate everything directly.
Similarly, some KM algebras have Borcherds subalgebras which are generalizations of
Kac-Moody algebras [22]. Again decomposing with respect to them will soon leave
the realm of highest weight representations and is thus subject to the obstructions
mentioned above. Some related ideas have recently appeared in [23].
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18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Pn/l dim
1 1 4
1 1 2 6
1 1 1 1 3 20
1 3 2 3 4 49
1 3 5 7 7 4 5 160
3 6 14 16 21 13 7 6 494
2 7 18 33 47 55 49 29 7 1636
1 5 21 46 89 126 161 151 120 38 8 5410
Table 2: The rank 2 algebra (4) seen from one of its standard sl2 subalgebras.
22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Pn/l dim
1 0
2 0
3 0
1 4 11
1 1 1 1 5 44
1 2 3 4 3 2 1 6 176
1 3 6 10 12 12 10 6 3 1 7 704
1 3 10 19 31 39 44 39 31 19 10 2 8 2750
Table 3: The ideal i described in the text for the rank 2 algebra (4).
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Figure 1: The Dynkin diagram of E11.
3 Computational results for E10 ⊂ E11
In this section we apply the considerations from the last section to the KM algebras
E10 and E11 which are hyperbolic and Lorentzian respectively. The Dynkin diagram
of E11 is given in figure 1 and the diagram for E10 is obtained by deleting the node
marked by −2.
We can apply the denominator directly to obtain multiplicities for both these algebras
and we can consider E10 as a subalgebra of E11 and apply the proposition. In that case
we immediately deduce that the multiplicities of E11 at level 1 are given by the E10
representation with highest weight Λ = λ−1, i.e the fundamental weight corresponding
to the overextended node. Then we have
∑
α>0
mult(1, α)eα = χL(λ
−1)
and the multiplicities can be computed from this identity as long as the E10 multiplic-
ities are known. This gives information about E11 deep inside the forward lightcone.
It turns out that doing the calculation for this representation only is not much faster
than computing the full E11 up to the same height and so we consider this problem.
The method we have used for calculating the multiplicities of E10 and E11 relies on the
Peterson recursion formula
(β|β + 2ρ)cβ =
∑
α>0:β−α>0
(α|β − α)cαcβ−α (6)
for KM algebras [24]. Here the quantities cβ are the expansion coefficients of the
negative logarithm of the denominator (2). They are related to the multiplicities via
cβ =
∑
k
1
k
mult(β/k). By symmetry of the sum one can restrict to α with height not
exceeding half the height of β. The algorithmic value of this relation can be improved
by noting that the decomposition β = α+ α′ is invariant under the stabilizer Wβ of β
and so are the inner product and the quantities cβ . Thus we can write the right hand
side in (6) as a sum over orbits under this stabilizer group
(β|β + 2ρ)cβ =
∑
orbits o
(γ|β − γ)cγcβ−γ |o|
where γ is any element from the orbit under Wβ and |o| the size of the orbit in the
positive root domain. If β =
∑
i liλi then the stabilizer is generated by the reflections
in the simple roots αi for which li = 0. Denote the set of values of i for which this
the case by J ⊂ I. We can represent each orbit by a “lowest weight vector” γ which is
charaterised as having either only non-negative Dynkin labels on the set J or being a
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simple root (or a multiple thereof) belonging to J up to conjugacy. The element β − γ
is then a highest element under the action of Wβ and if it is not conjugate to a simple
root from J under Wβ the full orbit will contribute and the size of the orbit is just
the quotient of the order of the Wβ by the order of the stabilizer of γ within Wβ.
5 In
the case that either γ or β − γ is conjugate to a simple root αj from J the size of the
orbit is given by the number of positive roots of the (finite) subalgebra defined by the
connected part of J to which αj belongs. There is also a possible symmetry factor of
2 one has to take into account if the γ and β − γ are not conjugate under Wβ. This
algorithm then is very similar to the ones described in [25, 26].
In order to illustrate this algorithm we apply it to the first non-affine root6 of E11
which is β = λ7 = (1, 2, 3, 4, 5, 6, 7, 8, 5, 2, 4). Its stabilizer is the Weyl group of the Lie
algebra Wβ = W(D10) of order 2
910! and the factor works out to (β|β + 2ρ) = −96.
We always have the contributions from α7 and one of the simple roots of D10 which
are all conjugate under Wβ. Their contributions can be summarized in the following
table:
γ γ2 cγ β − γ (β − γ)
2 cβ−γ (γ|β − γ) simple |o| sym c
α7 2 1 w(α7) 2 1 -3 no 2
9 1 -1536
α6 2 1 w(λ−1) 0 8 -2 yes 90 2 -2880
Here we have indicated the lowest element in the Weyl orbit of β − γ. The col-
umn labelled “simple” indicates whether one of the vectors is conjugate to a sim-
ple root of D10 under Wβ. Accordingly, the sizes of the orbits can be computed as
|W(D10)|/|W(A9)| = 2
910!/10! = 29 in the first case and 90 is the number of positive
roots of D10. The column “sym” denotes the symmetry factor. One can convince one-
self that these are all orbits that contribute. So the multiplicity of λ7 is 46 which can
also be checked independently.
We are also interested in highest weight representations of E10 in order to decompose
E11 along the lines of proposition 1. Denote a highest weight module with dominant
highest weight Λ ∈ C by L(Λ) then the Weyl-Kac character formula holds [2]
χL(Λ) =
∑
w∈W ǫ(w) exp(w(ρ+ Λ)− ρ)∏
α>0(1− exp(−α))
mult(α)
.
As a consequence, we have the following version of the Freudenthal formula [2]
(2(Λ|β) − 2ht(β) + β2)multL(Λ)(Λ + β)
= 2
∑
α>0
mult(α)
∑
j≥1
(Λ + β − jα|α)multL(Λ)(Λ + β − jα).
Here the right hand side can again be decomposed into a sum over Weyl orbits. Using
these two formulas we can obtain the representation content of E11 with respect to E10
at low height.
5This formula does not cause trouble even though some elements β in E10 and E11 have stablizers
of infinite order as in that case either the support of β is disconnected or one of γ and β − γ belongs
to Wβ · αj for some j ∈ J .
6The affine roots all have multiplicity 8 because they lie in the E9 subalgebra. A light-like root thus
has fewer polarisations than allowed for by transversality.
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Write a root α of E11 as
α = lα−2 +
8∑
i=−1
niαi
so that l is the (hyperbolic) level of α with respect to E10. We can then obtain the
positive part of E11 as
n(E10)+ ⊕
⊕
l≥1
Nl⊕
i=1
(L(Λ
(l)
i ))
⊕µ(Λ
(l)
i ),
where we assume all the Λ
(l)
i occuring for a fixed l to be distinct and µ(Λ
(l)
i ) is the outer
multiplicity with which they occur.
Computations using the modified Peterson and Freudenthal formulas can be done ef-
ficiently on a computer and we present the results for the decomposition above up to
height 120 in E11 where the maximal occuring level is 5 in table 4. The computations
were carried out with the help of a C program by compiling a list of all roots of E11
to that height using the (orbit improved) Peterson formula and then the Freudenthal
formula to iteratively determine the relevant E10 representations. In an appendix we
list the multiplicities of all elements in the fundamental chamber C for E10 (up to height
340) and for E11 (up to height 240) for reference. The results we obtain agree with
other data in the literature [26, 15].
We already encounter representations with outer multiplicity greater than one in this
regime. At the first level we find only the E10 representation V = [1, 0, 0, 0, 0, 0, 0, 0, 0, 0]
as expected from proposition 1. This is a highly non-trivial check on the E10 and E11
data and the algorithm. The representations on the second level should be [V, V ]/U
where U has highest weight [0, 1, 0, 0, 0, 0, 0, 0, 0, 0] (corresponding to the E11 element
(2, 1, 0, 0, 0, 0, 0, 0, 0, 0, 0) which is the first non-trivial commutator in [V, V ]). So we can
learn someting about the Clebsch-Gordon series of the antisymmetric product of the
E10 representation V with itself at low levels (in the E10 weight lattice). Considerations
similar in spirit apply to higher levels. Apparently, the information about tensor prod-
ucts of E10 representations could also have been obtained by other methods (character
theory, say) and then been used to generate data for E11. As this does not give any
obvious technical advantage we have used the method presented here as it makes direct
use of the (possibly) more fundamental structure of E11.
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l E11 height E10 highest weight Λ
(l)
i E11 element µ(Λ
(l)
i )
1 1 [1,0,0,0,0,0,0,0,0,0] (1,0,0,0,0,0,0,0,0,0,0) 1
2 35 [0,0,1,0,0,0,0,0,0,0] (2,2,2,2,3,4,5,6,4,2,3) 1
57 [0,0,0,0,0,0,0,0,0,1] (2,3,4,5,6,7,8,9,6,3,4) 1
65 [1,0,1,0,0,0,0,0,0,0] (2,2,3,4,6,8,10,12,8,4,6) 1
79 [0,1,0,0,0,0,0,0,1,0] (2,3,4,6,8,10,12,14,9,4,7) 2
87 [1,0,0,0,0,0,0,0,0,1] (2,3,5,7,9,11,13,15,10,5,7) 1
95 [2,0,1,0,0,0,0,0,0,0] (2,2,4,6,9,12,15,18,12,6,9) 2
95 [0,0,0,0,0,0,0,1,0,0] (2,4,6,8,10,12,14,16,10,5,8) 2
96 [0,1,1,0,0,0,0,0,0,0] (2,3,4,6,9,12,15,18,12,6,9) 1
98 [1,0,0,1,0,0,0,0,0,0] (2,3,5,7,9,12,15,18,12,6,9) 2
109 [1,1,0,0,0,0,0,0,1,0] (2,3,5,8,11,14,17,20,13,6,10) 4
111 [0,0,1,0,0,0,0,0,1,0] (2,4,6,8,11,14,17,20,13,6,10) 5
117 [2,0,0,0,0,0,0,0,0,1] (2,3,6,9,12,15,18,21,14,7,10) 3
118 [0,1,0,0,0,0,0,0,0,1] (2,4,6,9,12,15,18,21,14,7,10) 4
3 58 [1,0,0,0,0,0,0,0,0,1] (3,3,4,5,6,7,8,9,6,3,4) 1
67 [0,1,1,0,0,0,0,0,0,0] (3,3,3,4,6,8,10,12,8,4,6) 1
73 [0,0,0,0,1,0,0,0,0,0] (3,4,5,6,7,8,10,12,8,4,6) 1
80 [1,1,0,0,0,0,0,0,1,0] (3,3,4,6,8,10,12,14,9,4,7) 1
82 [0,0,1,0,0,0,0,0,1,0] (3,4,5,6,8,10,12,14,9,4,7) 2
88 [2,0,0,0,0,0,0,0,0,1] (3,3,5,7,9,11,13,15,10,5,7) 1
89 [0,1,0,0,0,0,0,0,0,1] (3,4,5,7,9,11,13,15,10,5,7) 3
95 [1,0,0,0,0,0,0,0,2,0] (3,4,6,8,10,12,14,16,10,4,8) 2
96 [1,0,0,0,0,0,0,1,0,0] (3,4,6,8,10,12,14,16,10,5,8) 3
97 [1,1,1,0,0,0,0,0,0,0] (3,3,4,6,9,12,15,18,12,6,9) 2
99 [2,0,0,1,0,0,0,0,0,0] (3,3,5,7,9,12,15,18,12,6,9) 2
99 [0,0,2,0,0,0,0,0,0,0] (3,4,5,6,9,12,15,18,12,6,9) 1
100 [0,1,0,1,0,0,0,0,0,0] (3,4,5,7,9,12,15,18,12,6,9) 4
103 [1,0,0,0,1,0,0,0,0,0] (3,4,6,8,10,12,15,18,12,6,9) 5
104 [0,0,0,0,0,0,0,0,1,1] (3,5,7,9,11,13,15,17,11,5,8) 4
108 [0,0,0,0,0,1,0,0,0,0] (3,5,7,9,11,13,15,18,12,6,9) 3
110 [2,1,0,0,0,0,0,0,1,0] (3,3,5,8,11,14,17,20,13,6,10) 3
111 [0,2,0,0,0,0,0,0,1,0] (3,4,5,8,11,14,17,20,13,6,10) 6
112 [1,0,1,0,0,0,0,0,1,0] (3,4,6,8,11,14,17,20,13,6,10) 12
115 [0,0,0,1,0,0,0,0,1,0] (3,5,7,9,11,14,17,20,13,6,10) 11
118 [3,0,0,0,0,0,0,0,0,1] (3,3,6,9,12,15,18,21,14,7,10) 3
119 [1,1,0,0,0,0,0,0,0,1] (3,4,6,9,12,15,18,21,14,7,10) 14
4 79 [0,0,0,0,0,1,0,0,0,0] (4,5,6,7,8,9,10,12,8,4,6) 1
83 [1,0,1,0,0,0,0,0,1,0] (4,4,5,6,8,10,12,14,9,4,7) 1
90 [1,1,0,0,0,0,0,0,0,1] (4,4,5,7,9,11,13,15,10,5,7) 1
92 [0,0,1,0,0,0,0,0,0,1] (4,5,6,7,9,11,13,15,10,5,7) 2
97 [2,0,0,0,0,0,0,1,0,0] (4,4,6,8,10,12,14,16,10,5,8) 1
97 [0,1,0,0,0,0,0,0,2,0] (4,5,6,8,10,12,14,16,10,4,8) 1
98 [0,1,0,0,0,0,0,1,0,0] (4,5,6,8,10,12,14,16,10,5,8) 2
99 [0,2,1,0,0,0,0,0,0,0] (4,4,4,6,9,12,15,18,12,6,9) 1
101 [1,1,0,1,0,0,0,0,0,0] (4,4,5,7,9,12,15,18,12,6,9) 2
103 [0,0,1,1,0,0,0,0,0,0] (4,5,6,7,9,12,15,18,12,6,9) 2
104 [2,0,0,0,1,0,0,0,0,0] (4,4,6,8,10,12,15,18,12,6,9) 1
105 [0,1,0,0,1,0,0,0,0,0] (4,5,6,8,10,12,15,18,12,6,9) 5
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l E11 height E10 highest weight Λ
(l)
i E11 element µ(Λ
(l)
i )
105 [1,0,0,0,0,0,0,0,1,1] (4,5,7,9,11,13,15,17,11,5,8) 5
109 [1,0,0,0,0,1,0,0,0,0] (4,5,7,9,11,13,15,18,12,6,9) 5
112 [1,2,0,0,0,0,0,0,1,0] (4,4,5,8,11,14,17,20,13,6,10) 2
113 [2,0,1,0,0,0,0,0,1,0] (4,4,6,8,11,14,17,20,13,6,10) 5
113 [0,0,0,0,0,0,0,1,1,0] (4,6,8,10,12,14,16,18,11,5,9) 3
114 [0,1,1,0,0,0,0,0,1,0] (4,5,6,8,11,14,17,20,13,6,10) 9
114 [0,0,0,0,0,0,0,0,0,2] (4,6,8,10,12,14,16,18,12,6,8) 2
115 [0,0,0,0,0,0,1,0,0,0] (4,6,8,10,12,14,16,18,12,6,9) 7
116 [1,0,0,1,0,0,0,0,1,0] (4,5,7,9,11,14,17,20,13,6,10) 14
120 [2,1,0,0,0,0,0,0,0,1] (4,4,6,9,12,15,18,21,14,7,10) 5
120 [0,0,0,0,1,0,0,0,1,0] (4,6,8,10,12,14,17,20,13,6,10) 10
5 101 [0,0,1,0,0,0,0,1,0,0] (5,6,7,8,10,12,14,16,10,5,8) 1
106 [1,1,0,0,1,0,0,0,0,0] (5,5,6,8,10,12,15,18,12,6,9) 1
106 [2,0,0,0,0,0,0,0,1,1] (5,5,7,9,11,13,15,17,11,5,8) 1
107 [0,1,0,0,0,0,0,0,1,1] (5,6,7,9,11,13,15,17,11,5,8) 1
108 [0,0,1,0,1,0,0,0,0,0] (5,6,7,8,10,12,15,18,12,6,9) 1
111 [0,1,0,0,0,1,0,0,0,0] (5,6,7,9,11,13,15,18,12,6,9) 2
114 [1,0,0,0,0,0,0,1,1,0] (5,6,8,10,12,14,16,18,11,5,9) 1
115 [1,1,1,0,0,0,0,0,1,0] (5,5,6,8,11,14,17,20,13,6,10) 2
115 [1,0,0,0,0,0,0,0,0,2] (5,6,8,10,12,14,16,18,12,6,8) 2
116 [1,0,0,0,0,0,1,0,0,0] (5,6,8,10,12,14,16,18,12,6,9) 3
117 [2,0,0,1,0,0,0,0,1,0] (5,5,7,9,11,14,17,20,13,6,10) 2
117 [0,0,2,0,0,0,0,0,1,0] (5,6,7,8,11,14,17,20,13,6,10) 2
118 [0,1,0,1,0,0,0,0,1,0] (5,6,7,9,11,14,17,20,13,6,10) 4
Table 4: E10 representations occuring in E11 up to height
120.
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A E10 up to height 340
The following table contains the multiplicities of all elements β in the fundamental
chamber of E10 up to height 340. As noted before [14], the discrepancy between the
multiplicity of a root β and the number of transverse polarisations p8(1 −
1
2β
2), gen-
erated by the partition function on 8 colours
∑
n p8(n)q
n =
∏
n≥1(1 − q
n)−8, grows
with increasing −β2 and mult(β) ≥ p8(1 −
1
2β
2). The results of [14, 27] show that
the discrepancy is not only due to additional longitudinal states but that also some
transversal states disappear from the spectrum. Furthermore, the anisotropy grows
with increasing height, i.e. the amount by which the multiplicity fails to be a function
just of β2.
ht(β) Fund. weight basis Simple root basis β2 mult(β)
30 [1,0,0,0,0,0,0,0,0,0] (0,1,2,3,4,5,6,4,2,3) 0 8
60 [2,0,0,0,0,0,0,0,0,0] (0,2,4,6,8,10,12,8,4,6) 0 8
61 [0,1,0,0,0,0,0,0,0,0] (1,2,4,6,8,10,12,8,4,6) -2 44
76 [0,0,0,0,0,0,0,0,1,0] (2,4,6,8,10,12,14,9,4,7) -4 192
90 [3,0,0,0,0,0,0,0,0,0] (0,3,6,9,12,15,18,12,6,9) 0 8
91 [1,1,0,0,0,0,0,0,0,0] (1,3,6,9,12,15,18,12,6,9) -4 192
93 [0,0,1,0,0,0,0,0,0,0] (2,4,6,9,12,15,18,12,6,9) -6 727
106 [1,0,0,0,0,0,0,0,1,0] (2,5,8,11,14,17,20,13,6,10) -8 2472
115 [0,0,0,0,0,0,0,0,0,1] (3,6,9,12,15,18,21,14,7,10) -10 7749
120 [4,0,0,0,0,0,0,0,0,0] (0,4,8,12,16,20,24,16,8,12) 0 8
121 [2,1,0,0,0,0,0,0,0,0] (1,4,8,12,16,20,24,16,8,12) -6 726
122 [0,2,0,0,0,0,0,0,0,0] (2,4,8,12,16,20,24,16,8,12) -8 2472
123 [1,0,1,0,0,0,0,0,0,0] (2,5,8,12,16,20,24,16,8,12) -10 7747
126 [0,0,0,1,0,0,0,0,0,0] (3,6,9,12,16,20,24,16,8,12) -12 22725
136 [2,0,0,0,0,0,0,0,1,0] (2,6,10,14,18,22,26,17,8,13) -12 22712
137 [0,1,0,0,0,0,0,0,1,0] (3,6,10,14,18,22,26,17,8,13) -14 63085
145 [1,0,0,0,0,0,0,0,0,1] (3,7,11,15,19,23,27,18,9,13) -16 167116
150 [5,0,0,0,0,0,0,0,0,0] (0,5,10,15,20,25,30,20,10,15) 0 8
151 [3,1,0,0,0,0,0,0,0,0] (1,5,10,15,20,25,30,20,10,15) -8 2464
152 [1,2,0,0,0,0,0,0,0,0] (2,5,10,15,20,25,30,20,10,15) -12 22712
152 [0,0,0,0,0,0,0,0,2,0] (4,8,12,16,20,24,28,18,8,14) -16 167133
153 [2,0,1,0,0,0,0,0,0,0] (2,6,10,15,20,25,30,20,10,15) -14 63020
153 [0,0,0,0,0,0,0,1,0,0] (4,8,12,16,20,24,28,18,9,14) -18 425227
154 [0,1,1,0,0,0,0,0,0,0] (3,6,10,15,20,25,30,20,10,15) -16 167099
156 [1,0,0,1,0,0,0,0,0,0] (3,7,11,15,20,25,30,20,10,15) -18 425156
160 [0,0,0,0,1,0,0,0,0,0] (4,8,12,16,20,25,30,20,10,15) -20 1044218
166 [3,0,0,0,0,0,0,0,1,0] (2,7,12,17,22,27,32,21,10,16) -16 166840
167 [1,1,0,0,0,0,0,0,1,0] (3,7,12,17,22,27,32,21,10,16) -20 1043926
169 [0,0,1,0,0,0,0,0,1,0] (4,8,12,17,22,27,32,21,10,16) -22 2485020
175 [2,0,0,0,0,0,0,0,0,1] (3,8,13,18,23,28,33,22,11,16) -22 2483970
176 [0,1,0,0,0,0,0,0,0,1] (4,8,13,18,23,28,33,22,11,16) -24 5749818
180 [6,0,0,0,0,0,0,0,0,0] (0,6,12,18,24,30,36,24,12,18) 0 8
181 [4,1,0,0,0,0,0,0,0,0] (1,6,12,18,24,30,36,24,12,18) -10 7704
182 [2,2,0,0,0,0,0,0,0,0] (2,6,12,18,24,30,36,24,12,18) -16 166840
182 [1,0,0,0,0,0,0,0,2,0] (4,9,14,19,24,29,34,22,10,17) -24 5750072
183 [3,0,1,0,0,0,0,0,0,0] (2,7,12,18,24,30,36,24,12,18) -18 424161
183 [0,3,0,0,0,0,0,0,0,0] (3,6,12,18,24,30,36,24,12,18) -18 425058
183 [1,0,0,0,0,0,0,1,0,0] (4,9,14,19,24,29,34,22,11,17) -26 12971009
184 [1,1,1,0,0,0,0,0,0,0] (3,7,12,18,24,30,36,24,12,18) -22 2483871
186 [2,0,0,1,0,0,0,0,0,0] (3,8,13,18,24,30,36,24,12,18) -24 5746226
186 [0,0,2,0,0,0,0,0,0,0] (4,8,12,18,24,30,36,24,12,18) -24 5749565
187 [0,1,0,1,0,0,0,0,0,0] (4,8,13,18,24,30,36,24,12,18) -26 12970045
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190 [1,0,0,0,1,0,0,0,0,0] (4,9,14,19,24,30,36,24,12,18) -28 28592513
191 [0,0,0,0,0,0,0,0,1,1] (5,10,15,20,25,30,35,23,11,17) -28 28595548
195 [0,0,0,0,0,1,0,0,0,0] (5,10,15,20,25,30,36,24,12,18) -30 61721165
196 [4,0,0,0,0,0,0,0,1,0] (2,8,14,20,26,32,38,25,12,19) -20 1040664
197 [2,1,0,0,0,0,0,0,1,0] (3,8,14,20,26,32,38,25,12,19) -26 12959290
198 [0,2,0,0,0,0,0,0,1,0] (4,8,14,20,26,32,38,25,12,19) -28 28589025
199 [1,0,1,0,0,0,0,0,1,0] (4,9,14,20,26,32,38,25,12,19) -30 61711591
202 [0,0,0,1,0,0,0,0,1,0] (5,10,15,20,26,32,38,25,12,19) -32 130661924
205 [3,0,0,0,0,0,0,0,0,1] (3,9,15,21,27,33,39,26,13,19) -28 28559052
206 [1,1,0,0,0,0,0,0,0,1] (4,9,15,21,27,33,39,26,13,19) -32 130632964
208 [0,0,1,0,0,0,0,0,0,1] (5,10,15,21,27,33,39,26,13,19) -34 271695444
210 [7,0,0,0,0,0,0,0,0,0] (0,7,14,21,28,35,42,28,14,21) 0 8
211 [5,1,0,0,0,0,0,0,0,0] (1,7,14,21,28,35,42,28,14,21) -12 22528
212 [3,2,0,0,0,0,0,0,0,0] (2,7,14,21,28,35,42,28,14,21) -20 1040664
212 [2,0,0,0,0,0,0,0,2,0] (4,10,16,22,28,34,40,26,12,20) -32 130635596
213 [4,0,1,0,0,0,0,0,0,0] (2,8,14,21,28,35,42,28,14,21) -22 2474026
213 [1,3,0,0,0,0,0,0,0,0] (3,7,14,21,28,35,42,28,14,21) -24 5745720
213 [0,1,0,0,0,0,0,0,2,0] (5,10,16,22,28,34,40,26,12,20) -34 271702532
213 [2,0,0,0,0,0,0,1,0,0] (4,10,16,22,28,34,40,26,13,20) -34 271618575
214 [2,1,1,0,0,0,0,0,0,0] (3,8,14,21,28,35,42,28,14,21) -28 28558597
214 [0,1,0,0,0,0,0,1,0,0] (5,10,16,22,28,34,40,26,13,20) -36 555652661
215 [0,2,1,0,0,0,0,0,0,0] (4,8,14,21,28,35,42,28,14,21) -30 61699285
216 [3,0,0,1,0,0,0,0,0,0] (3,9,15,21,28,35,42,28,14,21) -30 61620301
216 [1,0,2,0,0,0,0,0,0,0] (4,9,14,21,28,35,42,28,14,21) -32 130630342
217 [1,1,0,1,0,0,0,0,0,0] (4,9,15,21,28,35,42,28,14,21) -34 271609694
219 [0,0,1,1,0,0,0,0,0,0] (5,10,15,21,28,35,42,28,14,21) -36 555631102
220 [2,0,0,0,1,0,0,0,0,0] (4,10,16,22,28,35,42,28,14,21) -36 555434128
221 [1,0,0,0,0,0,0,0,1,1] (5,11,17,23,29,35,41,27,13,20) -38 1118955631
221 [0,1,0,0,1,0,0,0,0,0] (5,10,16,22,28,35,42,28,14,21) -38 1118894437
225 [1,0,0,0,0,1,0,0,0,0] (5,11,17,23,29,35,42,28,14,21) -40 2220872914
226 [5,0,0,0,0,0,0,0,1,0] (2,9,16,23,30,37,44,29,14,22) -24 5717880
227 [3,1,0,0,0,0,0,0,1,0] (3,9,16,23,30,37,44,29,14,22) -32 130395100
228 [1,2,0,0,0,0,0,0,1,0] (4,9,16,23,30,37,44,29,14,22) -36 555404364
228 [0,0,0,0,0,0,0,0,3,0] (6,12,18,24,30,36,42,27,12,21) -36 555695680
229 [2,0,1,0,0,0,0,0,1,0] (4,10,16,23,30,37,44,29,14,22) -38 1118347860
229 [0,0,0,0,0,0,0,1,1,0] (6,12,18,24,30,36,42,27,13,21) -40 2221039540
230 [0,1,1,0,0,0,0,0,1,0] (5,10,16,23,30,37,44,29,14,22) -40 2220699951
230 [0,0,0,0,0,0,0,0,0,2] (6,12,18,24,30,36,42,28,14,20) -40 2221026189
231 [0,0,0,0,0,0,1,0,0,0] (6,12,18,24,30,36,42,28,14,21) -42 4348985101
232 [1,0,0,1,0,0,0,0,1,0] (5,11,17,23,30,37,44,29,14,22) -42 4348570173
235 [4,0,0,0,0,0,0,0,0,1] (3,10,17,24,31,38,45,30,15,22) -34 271019272
236 [2,1,0,0,0,0,0,0,0,1] (4,10,17,24,31,38,45,30,15,22) -40 2219384748
236 [0,0,0,0,1,0,0,0,1,0] (6,12,18,24,30,37,44,29,14,22) -44 8407932532
237 [0,2,0,0,0,0,0,0,0,1] (5,10,17,24,31,38,45,30,15,22) -42 4348091390
238 [1,0,1,0,0,0,0,0,0,1] (5,11,17,24,31,38,45,30,15,22) -44 8406827785
240 [8,0,0,0,0,0,0,0,0,0] (0,8,16,24,32,40,48,32,16,24) 0 8
241 [6,1,0,0,0,0,0,0,0,0] (1,8,16,24,32,40,48,32,16,24) -14 62337
241 [0,0,0,1,0,0,0,0,0,1] (6,12,18,24,31,38,45,30,15,22) -46 16061026784
242 [4,2,0,0,0,0,0,0,0,0] (2,8,16,24,32,40,48,32,16,24) -24 5717880
242 [3,0,0,0,0,0,0,0,2,0] (4,11,18,25,32,39,46,30,14,23) -40 2219404512
243 [5,0,1,0,0,0,0,0,0,0] (2,9,16,24,32,40,48,32,16,24) -26 12882567
243 [2,3,0,0,0,0,0,0,0,0] (3,8,16,24,32,40,48,32,16,24) -30 61618101
243 [1,1,0,0,0,0,0,0,2,0] (5,11,18,25,32,39,46,30,14,23) -44 8406941488
243 [3,0,0,0,0,0,0,1,0,0] (4,11,18,25,32,39,46,30,15,23) -42 4345064902
15
ht(β) Fund. weight basis Simple root basis β2 mult(β)
244 [3,1,1,0,0,0,0,0,0,0] (3,9,16,24,32,40,48,32,16,24) -34 271017466
244 [0,4,0,0,0,0,0,0,0,0] (4,8,16,24,32,40,48,32,16,24) -32 130593068
244 [1,1,0,0,0,0,0,1,0,0] (5,11,18,25,32,39,46,30,15,23) -46 16058433336
245 [1,2,1,0,0,0,0,0,0,0] (4,9,16,24,32,40,48,32,16,24) -38 1118249575
245 [0,0,1,0,0,0,0,0,2,0] (6,12,18,25,32,39,46,30,14,23) -46 16061318637
246 [4,0,0,1,0,0,0,0,0,0] (3,10,17,24,32,40,48,32,16,24) -36 553988407
246 [2,0,2,0,0,0,0,0,0,0] (4,10,16,24,32,40,48,32,16,24) -40 2219365051
246 [0,0,1,0,0,0,0,1,0,0] (6,12,18,25,32,39,46,30,15,23) -48 30334291223
247 [2,1,0,1,0,0,0,0,0,0] (4,10,17,24,32,40,48,32,16,24) -42 4345001015
247 [0,1,2,0,0,0,0,0,0,0] (5,10,16,24,32,40,48,32,16,24) -42 4348048074
248 [0,2,0,1,0,0,0,0,0,0] (5,10,17,24,32,40,48,32,16,24) -44 8405519509
249 [1,0,1,1,0,0,0,0,0,0] (5,11,17,24,32,40,48,32,16,24) -46 16058120898
250 [3,0,0,0,1,0,0,0,0,0] (4,11,18,25,32,40,48,32,16,24) -44 8398736173
251 [2,0,0,0,0,0,0,0,1,1] (5,12,19,26,33,40,47,31,15,23) -48 30328428648
251 [1,1,0,0,1,0,0,0,0,0] (5,11,18,25,32,40,48,32,16,24) -48 30327597206
252 [0,1,0,0,0,0,0,0,1,1] (6,12,19,26,33,40,47,31,15,23) -50 56680646821
252 [0,0,0,2,0,0,0,0,0,0] (6,12,18,24,32,40,48,32,16,24) -48 30333584835
253 [0,0,1,0,1,0,0,0,0,0] (6,12,18,25,32,40,48,32,16,24) -50 56678831697
255 [2,0,0,0,0,1,0,0,0,0] (5,12,19,26,33,40,48,32,16,24) -50 56665787208
256 [6,0,0,0,0,0,0,0,1,0] (2,10,18,26,34,42,50,33,16,25) -28 28360256
256 [0,1,0,0,0,1,0,0,0,0] (6,12,19,26,33,40,48,32,16,24) -52 104833311356
257 [4,1,0,0,0,0,0,0,1,0] (3,10,18,26,34,42,50,33,16,25) -38 1114965106
258 [2,2,0,0,0,0,0,0,1,0] (4,10,18,26,34,42,50,33,16,25) -44 8398532529
258 [1,0,0,0,0,0,0,0,3,0] (6,13,20,27,34,41,48,31,14,24) -48 30335823336
259 [3,0,1,0,0,0,0,0,1,0] (4,11,18,26,34,42,50,33,16,25) -46 16040134560
259 [0,3,0,0,0,0,0,0,1,0] (5,10,18,26,34,42,50,33,16,25) -46 16054906206
259 [1,0,0,0,0,0,0,1,1,0] (6,13,20,27,34,41,48,31,15,24) -52 104837880320
260 [1,1,1,0,0,0,0,0,1,0] (5,11,18,26,34,42,50,33,16,25) -50 56663586135
260 [1,0,0,0,0,0,0,0,0,2] (6,13,20,27,34,41,48,32,16,23) -52 104837423772
261 [1,0,0,0,0,0,1,0,0,0] (6,13,20,27,34,41,48,32,16,24) -54 192034887046
262 [2,0,0,1,0,0,0,0,1,0] (5,12,19,26,34,42,50,33,16,25) -52 104800687388
262 [0,0,2,0,0,0,0,0,1,0] (6,12,18,26,34,42,50,33,16,25) -52 104828680079
263 [0,1,0,1,0,0,0,0,1,0] (6,12,19,26,34,42,50,33,16,25) -54 192024595219
265 [5,0,0,0,0,0,0,0,0,1] (3,11,19,27,35,43,51,34,17,25) -40 2211685860
266 [3,1,0,0,0,0,0,0,0,1] (4,11,19,27,35,43,51,34,17,25) -48 30287740664
266 [1,0,0,0,1,0,0,0,1,0] (6,13,20,27,34,42,50,33,16,25) -56 348529133140
267 [1,2,0,0,0,0,0,0,0,1] (5,11,19,27,35,43,51,34,17,25) -52 104794933276
267 [0,0,0,0,0,0,0,0,2,1] (7,14,21,28,35,42,49,32,15,24) -54 192046184036
268 [2,0,1,0,0,0,0,0,0,1] (5,12,19,27,35,43,51,34,17,25) -54 191954206467
268 [0,0,0,0,0,0,0,1,0,1] (7,14,21,28,35,42,49,32,16,24) -56 348551196766
269 [0,1,1,0,0,0,0,0,0,1] (6,12,19,27,35,43,51,34,17,25) -56 348503651827
270 [9,0,0,0,0,0,0,0,0,0] (0,9,18,27,36,45,54,36,18,27) 0 8
271 [7,1,0,0,0,0,0,0,0,0] (1,9,18,27,36,45,54,36,18,27) -16 164560
271 [1,0,0,1,0,0,0,0,0,1] (6,13,20,27,35,43,51,34,17,25) -58 627013612165
271 [0,0,0,0,0,1,0,0,1,0] (7,14,21,28,35,42,50,33,16,25) -58 627067298140
272 [5,2,0,0,0,0,0,0,0,0] (2,9,18,27,36,45,54,36,18,27) -28 28360256
272 [4,0,0,0,0,0,0,0,2,0] (4,12,20,28,36,44,52,34,16,26) -48 30287865832
273 [6,0,1,0,0,0,0,0,0,0] (2,10,18,27,36,45,54,36,18,27) -30 61125215
273 [3,3,0,0,0,0,0,0,0,0] (3,9,18,27,36,45,54,36,18,27) -36 553980032
273 [2,1,0,0,0,0,0,0,2,0] (5,12,20,28,36,44,52,34,16,26) -54 191955526406
273 [4,0,0,0,0,0,0,1,0,0] (4,12,20,28,36,44,52,34,17,26) -50 56578887514
274 [4,1,1,0,0,0,0,0,0,0] (3,10,18,27,36,45,54,36,18,27) -40 2211679445
274 [1,4,0,0,0,0,0,0,0,0] (4,9,18,27,36,45,54,36,18,27) -40 2219084304
274 [0,2,0,0,0,0,0,0,2,0] (6,12,20,28,36,44,52,34,16,26) -56 348506391186
16
ht(β) Fund. weight basis Simple root basis β2 mult(β)
274 [2,1,0,0,0,0,0,1,0,0] (5,12,20,28,36,44,52,34,17,26) -56 348357146907
275 [2,2,1,0,0,0,0,0,0,0] (4,10,18,27,36,45,54,36,18,27) -46 16039492299
275 [1,0,1,0,0,0,0,0,2,0] (6,13,20,28,36,44,52,34,16,26) -58 627020263813
275 [0,2,0,0,0,0,0,1,0,0] (6,12,20,28,36,44,52,34,17,26) -58 626957884007
275 [0,0,0,0,1,0,0,0,0,1] (7,14,21,28,35,43,51,34,17,25) -60 1118696130402
276 [5,0,0,1,0,0,0,0,0,0] (3,11,19,27,36,45,54,36,18,27) -42 4327933536
276 [3,0,2,0,0,0,0,0,0,0] (4,11,18,27,36,45,54,36,18,27) -48 30287615842
276 [0,3,1,0,0,0,0,0,0,0] (5,10,18,27,36,45,54,36,18,27) -48 30319029621
276 [1,0,1,0,0,0,0,1,0,0] (6,13,20,28,36,44,52,34,17,26) -60 1118582819667
277 [3,1,0,1,0,0,0,0,0,0] (4,11,19,27,36,45,54,36,18,27) -50 56578501148
277 [1,1,2,0,0,0,0,0,0,0] (5,11,18,27,36,45,54,36,18,27) -52 104794414355
278 [1,2,0,1,0,0,0,0,0,0] (5,11,19,27,36,45,54,36,18,27) -54 191939299208
278 [0,0,0,1,0,0,0,0,2,0] (7,14,21,28,36,44,52,34,16,26) -60 1118712039539
279 [2,0,1,1,0,0,0,0,0,0] (5,12,19,27,36,45,54,36,18,27) -56 348353728903
279 [0,0,3,0,0,0,0,0,0,0] (6,12,18,27,36,45,54,36,18,27) -54 192011711313
279 [0,0,0,1,0,0,0,1,0,0] (7,14,21,28,36,44,52,34,17,26) -62 1979810492399
280 [4,0,0,0,1,0,0,0,0,0] (4,12,20,28,36,45,54,36,18,27) -52 104618088614
280 [0,1,1,1,0,0,0,0,0,0] (6,12,19,27,36,45,54,36,18,27) -58 626951054253
281 [3,0,0,0,0,0,0,0,1,1] (5,13,21,29,37,45,53,35,17,26) -58 626659874084
281 [2,1,0,0,1,0,0,0,0,0] (5,12,20,28,36,45,54,36,18,27) -58 626651179413
282 [1,1,0,0,0,0,0,0,1,1] (6,13,21,29,37,45,53,35,17,26) -62 1979575340331
282 [0,2,0,0,1,0,0,0,0,0] (6,12,20,28,36,45,54,36,18,27) -60 1118447507690
282 [1,0,0,2,0,0,0,0,0,0] (6,13,20,27,36,45,54,36,18,27) -60 1118568154312
283 [1,0,1,0,1,0,0,0,0,0] (6,13,20,28,36,45,54,36,18,27) -62 1979539929799
284 [0,0,1,0,0,0,0,0,1,1] (7,14,21,29,37,45,53,35,17,26) -64 3476932482971
285 [3,0,0,0,0,1,0,0,0,0] (5,13,21,29,37,45,54,36,18,27) -60 1117849872040
286 [7,0,0,0,0,0,0,0,1,0] (2,11,20,29,38,47,56,37,18,28) -32 129203160
286 [1,1,0,0,0,1,0,0,0,0] (6,13,21,29,37,45,54,36,18,27) -64 3476376792368
286 [0,0,0,1,1,0,0,0,0,0] (7,14,21,28,36,45,54,36,18,27) -64 3476860222184
287 [5,1,0,0,0,0,0,0,1,0] (3,11,20,29,38,47,56,37,18,28) -44 8361554592
288 [3,2,0,0,0,0,0,0,1,0] (4,11,20,29,38,47,56,37,18,28) -52 104616901962
288 [2,0,0,0,0,0,0,0,3,0] (6,14,22,30,38,46,54,35,16,27) -60 1118615314352
288 [0,0,1,0,0,1,0,0,0,0] (7,14,21,29,37,45,54,36,18,27) -66 6061171153902
289 [4,0,1,0,0,0,0,0,1,0] (4,12,20,29,38,47,56,37,18,28) -54 191577758599
289 [1,3,0,0,0,0,0,0,1,0] (5,11,20,29,38,47,56,37,18,28) -56 348318881060
289 [0,1,0,0,0,0,0,0,3,0] (7,14,22,30,38,46,54,35,16,27) -62 1979883046374
289 [2,0,0,0,0,0,0,1,1,0] (6,14,22,30,38,46,54,35,17,27) -64 3476461337032
290 [2,1,1,0,0,0,0,0,1,0] (5,12,20,29,38,47,56,37,18,28) -60 1117827868274
290 [2,0,0,0,0,0,0,0,0,2] (6,14,22,30,38,46,54,36,18,26) -64 3476452377664
290 [0,1,0,0,0,0,0,1,1,0] (7,14,22,30,38,46,54,35,17,27) -66 6061340911255
291 [0,2,1,0,0,0,0,0,1,0] (6,12,20,29,38,47,56,37,18,28) -62 1979249576865
291 [0,1,0,0,0,0,0,0,0,2] (7,14,22,30,38,46,54,36,18,26) -66 6061320104552
291 [2,0,0,0,0,0,1,0,0,0] (6,14,22,30,38,46,54,36,18,27) -66 6060217980189
292 [3,0,0,1,0,0,0,0,1,0] (5,13,21,29,38,47,56,37,18,28) -62 1978073966190
292 [1,0,2,0,0,0,0,0,1,0] (6,13,20,29,38,47,56,37,18,28) -64 3476291763376
292 [0,1,0,0,0,0,1,0,0,0] (7,14,22,30,38,46,54,36,18,27) -68 10491886463502
293 [1,1,0,1,0,0,0,0,1,0] (6,13,21,29,38,47,56,37,18,28) -66 6060038498569
295 [6,0,0,0,0,0,0,0,0,1] (3,12,21,30,39,48,57,38,19,28) -46 15961079646
295 [0,0,1,1,0,0,0,0,1,0] (7,14,21,29,38,47,56,37,18,28) -68 10491538420226
296 [4,1,0,0,0,0,0,0,0,1] (4,12,21,30,39,48,57,38,19,28) -56 347592782240
296 [2,0,0,0,1,0,0,0,1,0] (6,14,22,30,38,47,56,37,18,28) -68 10489675796058
297 [2,2,0,0,0,0,0,0,0,1] (5,12,21,30,39,48,57,38,19,28) -62 1978018758000
297 [1,0,0,0,0,0,0,0,2,1] (7,15,23,31,39,47,55,36,17,27) -68 10492281222908
297 [0,1,0,0,1,0,0,0,1,0] (7,14,22,30,38,47,56,37,18,28) -70 18037728531998
17
ht(β) Fund. weight basis Simple root basis β2 mult(β)
298 [3,0,1,0,0,0,0,0,0,1] (5,13,21,30,39,48,57,38,19,28) -64 3473407620805
298 [0,3,0,0,0,0,0,0,0,1] (6,12,21,30,39,48,57,38,19,28) -64 3475683547165
298 [1,0,0,0,0,0,0,1,0,1] (7,15,23,31,39,47,55,36,18,27) -70 18038426988010
299 [1,1,1,0,0,0,0,0,0,1] (6,13,21,30,39,48,57,38,19,28) -68 10489252702650
300 [10,0,0,0,0,0,0,0,0,0] (0,10,20,30,40,50,60,40,20,30) 0 8
301 [8,1,0,0,0,0,0,0,0,0] (1,10,20,30,40,50,60,40,20,30) -18 417140
301 [2,0,0,1,0,0,0,0,0,1] (6,14,22,30,39,48,57,38,19,28) -70 18033337386783
301 [0,0,2,0,0,0,0,0,0,1] (7,14,21,30,39,48,57,38,19,28) -70 18036921083525
301 [1,0,0,0,0,1,0,0,1,0] (7,15,23,31,39,47,56,37,18,28) -72 30809538948996
302 [6,2,0,0,0,0,0,0,0,0] (2,10,20,30,40,50,60,40,20,30) -32 129203160
302 [5,0,0,0,0,0,0,0,2,0] (4,13,22,31,40,49,58,38,18,29) -56 347593463536
302 [0,1,0,1,0,0,0,0,0,1] (7,14,22,30,39,48,57,38,19,28) -72 30807934445073
303 [7,0,1,0,0,0,0,0,0,0] (2,11,20,30,40,50,60,40,20,30) -34 268234139
303 [4,3,0,0,0,0,0,0,0,0] (3,10,20,30,40,50,60,40,20,30) -42 4327904708
303 [3,1,0,0,0,0,0,0,2,0] (5,13,22,31,40,49,58,38,18,29) -64 3473419906920
303 [5,0,0,0,0,0,0,1,0,0] (4,13,22,31,40,49,58,38,19,29) -58 625129627567
304 [5,1,1,0,0,0,0,0,0,0] (3,11,20,30,40,50,60,40,20,30) -46 15961058706
304 [2,4,0,0,0,0,0,0,0,0] (4,10,20,30,40,50,60,40,20,30) -48 30285859880
304 [1,2,0,0,0,0,0,0,2,0] (6,13,22,31,40,49,58,38,18,29) -68 10489298902374
304 [3,1,0,0,0,0,0,1,0,0] (5,13,22,31,40,49,58,38,19,29) -66 6054262106764
304 [0,0,0,0,0,0,0,0,4,0] (8,16,24,32,40,48,56,36,16,28) -64 3477177452229
305 [3,2,1,0,0,0,0,0,0,0] (4,11,20,30,40,50,60,40,20,30) -54 191574142989
305 [0,5,0,0,0,0,0,0,0,0] (5,10,20,30,40,50,60,40,20,30) -50 56643398464
305 [2,0,1,0,0,0,0,0,2,0] (6,14,22,31,40,49,58,38,18,29) -70 18033445119329
305 [1,2,0,0,0,0,0,1,0,0] (6,13,22,31,40,49,58,38,19,29) -70 18032455308649
305 [0,0,0,0,0,0,0,1,2,0] (8,16,24,32,40,48,56,36,17,28) -70 18039335936280
305 [1,0,0,0,1,0,0,0,0,1] (7,15,23,31,39,48,57,38,19,28) -74 52291232339474
306 [6,0,0,1,0,0,0,0,0,0] (3,12,21,30,40,50,60,40,20,30) -48 30122775352
306 [4,0,2,0,0,0,0,0,0,0] (4,12,20,30,40,50,60,40,20,30) -56 347592102464
306 [1,3,1,0,0,0,0,0,0,0] (5,11,20,30,40,50,60,40,20,30) -58 626562463122
306 [0,1,1,0,0,0,0,0,2,0] (7,14,22,31,40,49,58,38,18,29) -72 30808144471534
306 [2,0,1,0,0,0,0,1,0,0] (6,14,22,31,40,49,58,38,19,29) -72 30799507311535
306 [0,0,0,0,0,0,0,0,1,2] (8,16,24,32,40,48,56,37,18,27) -72 30810893206116
306 [0,0,0,0,0,0,0,2,0,0] (8,16,24,32,40,48,56,36,18,28) -72 30810918660912
307 [4,1,0,1,0,0,0,0,0,0] (4,12,21,30,40,50,60,40,20,30) -58 625127580607
307 [2,1,2,0,0,0,0,0,0,0] (5,12,20,30,40,50,60,40,20,30) -62 1978013781895
307 [0,1,1,0,0,0,0,1,0,0] (7,14,22,31,40,49,58,38,19,29) -74 52288050568358
307 [0,0,0,0,0,0,1,0,1,0] (8,16,24,32,40,48,56,37,18,28) -74 52294371675934
308 [2,2,0,1,0,0,0,0,0,0] (5,12,21,30,40,50,60,40,20,30) -64 3473270044575
308 [0,2,2,0,0,0,0,0,0,0] (6,12,20,30,40,50,60,40,20,30) -64 3475674103263
308 [1,0,0,1,0,0,0,0,2,0] (7,15,23,31,40,49,58,38,18,29) -74 52291710088862
309 [3,0,1,1,0,0,0,0,0,0] (5,13,21,30,40,50,60,40,20,30) -66 6054231568604
309 [0,3,0,1,0,0,0,0,0,0] (6,12,21,30,40,50,60,40,20,30) -66 6058575143053
309 [1,0,3,0,0,0,0,0,0,0] (6,13,20,30,40,50,60,40,20,30) -66 6059814142805
309 [1,0,0,1,0,0,0,1,0,0] (7,15,23,31,40,49,58,38,19,29) -76 88212661648870
310 [5,0,0,0,1,0,0,0,0,0] (4,13,22,31,40,50,60,40,20,30) -60 1114841180238
310 [1,1,1,1,0,0,0,0,0,0] (6,13,21,30,40,50,60,40,20,30) -70 18032346313901
310 [0,0,0,0,0,1,0,0,0,1] (8,16,24,32,40,48,57,38,19,28) -76 88218677927247
311 [4,0,0,0,0,0,0,0,1,1] (5,14,23,32,41,50,59,39,19,29) -68 10478212932804
311 [3,1,0,0,1,0,0,0,0,0] (5,13,22,31,40,50,60,40,20,30) -68 10478137863458
312 [2,1,0,0,0,0,0,0,1,1] (6,14,23,32,41,50,59,39,19,29) -74 52272126635609
312 [1,2,0,0,1,0,0,0,0,0] (6,13,22,31,40,50,60,40,20,30) -72 30797456400666
312 [2,0,0,2,0,0,0,0,0,0] (6,14,22,30,40,50,60,40,20,30) -72 30799282514993
312 [0,0,0,0,1,0,0,0,2,0] (8,16,24,32,40,49,58,38,18,29) -76 88219754564122
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312 [0,0,2,1,0,0,0,0,0,0] (7,14,21,30,40,50,60,40,20,30) -72 30806072763077
313 [0,2,0,0,0,0,0,0,1,1] (7,14,23,32,41,50,59,39,19,29) -76 88206412079441
313 [2,0,1,0,1,0,0,0,0,0] (6,14,22,31,40,50,60,40,20,30) -74 52271606439391
313 [0,1,0,2,0,0,0,0,0,0] (7,14,22,30,40,50,60,40,20,30) -74 52287627172050
313 [0,0,0,0,1,0,0,1,0,0] (8,16,24,32,40,49,58,38,19,29) -78 147951071301382
314 [1,0,1,0,0,0,0,0,1,1] (7,15,23,32,41,50,59,39,19,29) -78 147939433348136
314 [0,1,1,0,1,0,0,0,0,0] (7,14,22,31,40,50,60,40,20,30) -76 88205447491223
315 [4,0,0,0,0,1,0,0,0,0] (5,14,23,32,41,50,60,40,20,30) -70 18011485300908
316 [8,0,0,0,0,0,0,0,1,0] (2,12,22,32,42,52,62,41,20,31) -36 547655840
316 [2,1,0,0,0,1,0,0,0,0] (6,14,23,32,41,50,60,40,20,30) -76 88175635578122
316 [1,0,0,1,1,0,0,0,0,0] (7,15,23,31,40,50,60,40,20,30) -78 147937556800364
317 [6,1,0,0,0,0,0,0,1,0] (3,12,22,32,42,52,62,41,20,31) -50 56240406074
317 [0,0,0,1,0,0,0,0,1,1] (8,16,24,32,41,50,59,39,19,29) -80 246725694549054
317 [0,2,0,0,0,1,0,0,0,0] (7,14,23,32,41,50,60,40,20,30) -78 147925360764212
318 [4,2,0,0,0,0,0,0,1,0] (4,12,22,32,42,52,62,41,20,31) -60 1114835072096
318 [3,0,0,0,0,0,0,0,3,0] (6,15,24,33,42,51,60,39,18,30) -72 30800009581520
318 [1,0,1,0,0,1,0,0,0,0] (7,15,23,32,41,50,60,40,20,30) -80 246699727490665
319 [5,0,1,0,0,0,0,0,1,0] (4,13,22,32,42,52,62,41,20,31) -62 1972237296129
319 [2,3,0,0,0,0,0,0,1,0] (5,12,22,32,42,52,62,41,20,31) -66 6053921619345
319 [1,1,0,0,0,0,0,0,3,0] (7,15,24,33,42,51,60,39,18,30) -76 88214699708946
319 [3,0,0,0,0,0,0,1,1,0] (6,15,24,33,42,51,60,39,19,30) -76 88176830323884
320 [3,1,1,0,0,0,0,0,1,0] (5,13,22,32,42,52,62,41,20,31) -70 18011301622896
320 [0,4,0,0,0,0,0,0,1,0] (6,12,22,32,42,52,62,41,20,31) -68 10486233223310
320 [3,0,0,0,0,0,0,0,0,2] (6,15,24,33,42,51,60,40,20,29) -76 88176700598112
320 [1,1,0,0,0,0,0,1,1,0] (7,15,24,33,42,51,60,39,19,30) -80 246703932976300
320 [0,0,0,0,2,0,0,0,0,0] (8,16,24,32,40,50,60,40,20,30) -80 246722098160514
321 [1,2,1,0,0,0,0,0,1,0] (6,13,22,32,42,52,62,41,20,31) -74 52267387721072
321 [0,0,1,0,0,0,0,0,3,0] (8,16,24,33,42,51,60,39,18,30) -78 147955348191186
321 [1,1,0,0,0,0,0,0,0,2] (7,15,24,33,42,51,60,40,20,29) -80 246703384938436
321 [3,0,0,0,0,0,1,0,0,0] (6,15,24,33,42,51,60,40,20,30) -78 147870638389352
321 [0,0,0,1,0,1,0,0,0,0] (8,16,24,32,41,50,60,40,20,30) -82 409189280038342
322 [4,0,0,1,0,0,0,0,1,0] (5,14,23,32,42,52,62,41,20,31) -72 30758284038619
322 [2,0,2,0,0,0,0,0,1,0] (6,14,22,32,42,52,62,41,20,31) -76 88174437664983
322 [0,0,1,0,0,0,0,1,1,0] (8,16,24,33,42,51,60,39,19,30) -82 409197267156167
322 [1,1,0,0,0,0,1,0,0,0] (7,15,24,33,42,51,60,40,20,30) -82 409147821556398
323 [2,1,0,1,0,0,0,0,1,0] (6,14,23,32,42,52,62,41,20,31) -78 147868203683858
323 [0,1,2,0,0,0,0,0,1,0] (7,14,22,32,42,52,62,41,20,31) -78 147923173635776
323 [0,0,1,0,0,0,0,0,0,2] (8,16,24,33,42,51,60,40,20,29) -82 409196056779516
324 [0,2,0,1,0,0,0,0,1,0] (7,14,23,32,42,52,62,41,20,31) -80 246672430899224
324 [0,0,1,0,0,0,1,0,0,0] (8,16,24,33,42,51,60,40,20,30) -84 675056460994500
325 [7,0,0,0,0,0,0,0,0,1] (3,13,23,33,43,53,63,42,21,31) -52 103935224420
325 [1,0,1,1,0,0,0,0,1,0] (7,15,23,32,42,52,62,41,20,31) -82 409139662348703
326 [5,1,0,0,0,0,0,0,0,1] (4,13,23,33,43,53,63,42,21,31) -64 3462230709708
326 [3,0,0,0,1,0,0,0,1,0] (6,15,24,33,42,52,62,41,20,31) -80 246572805470928
327 [3,2,0,0,0,0,0,0,0,1] (5,13,23,33,43,53,63,42,21,31) -72 30757837478280
327 [2,0,0,0,0,0,0,0,2,1] (7,16,25,34,43,52,61,40,19,30) -82 409157183465701
327 [1,1,0,0,1,0,0,0,1,0] (7,15,24,33,42,52,62,41,20,31) -84 674965111687232
328 [4,0,1,0,0,0,0,0,0,1] (5,14,23,33,43,53,63,42,21,31) -74 52195060267259
328 [1,3,0,0,0,0,0,0,0,1] (6,13,23,33,43,53,63,42,21,31) -76 88165946813000
328 [0,1,0,0,0,0,0,0,2,1] (8,16,25,34,43,52,61,40,19,30) -84 675074083842529
328 [2,0,0,0,0,0,0,1,0,1] (7,16,25,34,43,52,61,40,20,30) -84 674980762319716
328 [0,0,0,2,0,0,0,0,1,0] (8,16,24,32,42,52,62,41,20,31) -84 675041478795882
329 [2,1,1,0,0,0,0,0,0,1] (6,14,23,33,43,53,63,42,21,31) -80 246567270252036
329 [0,0,1,0,1,0,0,0,1,0] (8,16,24,33,42,52,62,41,20,31) -86 1107945826954327
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329 [0,1,0,0,0,0,0,1,0,1] (8,16,25,34,43,52,61,40,20,30) -86 1107974143879851
330 [11,0,0,0,0,0,0,0,0,0] (0,11,22,33,44,55,66,44,22,33) 0 8
330 [0,2,1,0,0,0,0,0,0,1] (7,14,23,33,43,53,63,42,21,31) -82 409087065198539
331 [9,1,0,0,0,0,0,0,0,0] (1,11,22,33,44,55,66,44,22,33) -20 1020416
331 [3,0,0,1,0,0,0,0,0,1] (6,15,24,33,43,53,63,42,21,31) -82 408907620149778
331 [1,0,2,0,0,0,0,0,0,1] (7,15,23,33,43,53,63,42,21,31) -84 674947005312045
331 [2,0,0,0,0,1,0,0,1,0] (7,16,25,34,43,52,62,41,20,31) -86 1107808432698408
332 [7,2,0,0,0,0,0,0,0,0] (2,11,22,33,44,55,66,44,22,33) -36 547655840
332 [6,0,0,0,0,0,0,0,2,0] (4,14,24,34,44,54,64,42,20,32) -64 3462234045444
332 [1,1,0,1,0,0,0,0,0,1] (7,15,24,33,43,53,63,42,21,31) -86 1107773925885586
332 [0,1,0,0,0,1,0,0,1,0] (8,16,25,34,43,52,62,41,20,31) -88 1809465915479068
333 [8,0,1,0,0,0,0,0,0,0] (2,12,22,33,44,55,66,44,22,33) -38 1100913857
333 [5,3,0,0,0,0,0,0,0,0] (3,11,22,33,44,55,66,44,22,33) -48 30122683600
333 [4,1,0,0,0,0,0,0,2,0] (5,14,24,34,44,54,64,42,20,32) -74 52195157103709
333 [6,0,0,0,0,0,0,1,0,0] (4,14,24,34,44,54,64,42,21,32) -66 6033107259789
334 [6,1,1,0,0,0,0,0,0,0] (3,12,22,33,44,55,66,44,22,33) -52 103935160629
334 [3,4,0,0,0,0,0,0,0,0] (4,11,22,33,44,55,66,44,22,33) -56 347582529472
334 [2,2,0,0,0,0,0,0,2,0] (6,14,24,34,44,54,64,42,20,32) -80 246567879378714
334 [4,1,0,0,0,0,0,1,0,0] (5,14,24,34,44,54,64,42,21,32) -76 88033981612324
334 [1,0,0,0,0,0,0,0,4,0] (8,17,26,35,44,53,62,40,18,31) -80 246738852347632
334 [0,0,1,1,0,0,0,0,0,1] (8,16,24,33,43,53,63,42,21,31) -88 1809404024318340
335 [4,2,1,0,0,0,0,0,0,0] (4,12,22,33,44,55,66,44,22,33) -62 1972219185190
335 [1,5,0,0,0,0,0,0,0,0] (5,11,22,33,44,55,66,44,22,33) -60 1117627773632
335 [3,0,1,0,0,0,0,0,2,0] (6,15,24,34,44,54,64,42,20,32) -82 408908995011654
335 [0,3,0,0,0,0,0,0,2,0] (7,14,24,34,44,54,64,42,20,32) -82 409088163685831
335 [2,2,0,0,0,0,0,1,0,0] (6,14,24,34,44,54,64,42,21,32) -82 408896481025948
335 [1,0,0,0,0,0,0,1,2,0] (8,17,26,35,44,53,62,40,19,31) -86 1108012778743315
335 [2,0,0,0,1,0,0,0,0,1] (7,16,25,34,43,53,63,42,21,31) -88 1809156768261018
336 [7,0,0,1,0,0,0,0,0,0] (3,13,23,33,44,55,66,44,22,33) -54 190220606931
336 [5,0,2,0,0,0,0,0,0,0] (4,13,22,33,44,55,66,44,22,33) -64 3462227379879
336 [2,3,1,0,0,0,0,0,0,0] (5,12,22,33,44,55,66,44,22,33) -68 10477375604185
336 [1,1,1,0,0,0,0,0,2,0] (7,15,24,34,44,54,64,42,20,32) -86 1107778543362892
336 [3,0,1,0,0,0,0,1,0,0] (6,15,24,34,44,54,64,42,21,32) -84 674529066457444
336 [0,3,0,0,0,0,0,1,0,0] (7,14,24,34,44,54,64,42,21,32) -84 674848702265368
336 [1,0,0,0,0,0,0,0,1,2] (8,17,26,35,44,53,62,41,20,30) -88 1809517672700806
336 [0,1,0,0,1,0,0,0,0,1] (8,16,25,34,43,53,63,42,21,31) -90 2940868791029628
336 [1,0,0,0,0,0,0,2,0,0] (8,17,26,35,44,53,62,40,20,31) -88 1809518968848666
337 [5,1,0,1,0,0,0,0,0,0] (4,13,23,33,44,55,66,44,22,33) -66 6033097498347
337 [3,1,2,0,0,0,0,0,0,0] (5,13,22,33,44,55,66,44,22,33) -72 30757797237518
337 [0,4,1,0,0,0,0,0,0,0] (6,12,22,33,44,55,66,44,22,33) -70 18026282506890
337 [1,1,1,0,0,0,0,1,0,0] (7,15,24,34,44,54,64,42,21,32) -88 1809091198575431
337 [1,0,0,0,0,0,1,0,1,0] (8,17,26,35,44,53,62,41,20,31) -90 2940984034878257
338 [3,2,0,1,0,0,0,0,0,0] (5,13,23,33,44,55,66,44,22,33) -74 52193980452009
338 [1,2,2,0,0,0,0,0,0,0] (6,13,22,33,44,55,66,44,22,33) -76 88165813919023
338 [2,0,0,1,0,0,0,0,2,0] (7,16,25,34,44,54,64,42,20,32) -88 1809166884178668
338 [0,0,2,0,0,0,0,0,2,0] (8,16,24,34,44,54,64,42,20,32) -88 1809412626519755
339 [4,0,1,1,0,0,0,0,0,0] (5,14,23,33,44,55,66,44,22,33) -76 88033748184626
339 [1,3,0,1,0,0,0,0,0,0] (6,13,23,33,44,55,66,44,22,33) -78 147848512358421
339 [2,0,3,0,0,0,0,0,0,0] (6,14,22,33,44,55,66,44,22,33) -78 147865161353152
339 [0,1,0,1,0,0,0,0,2,0] (8,16,25,34,44,54,64,42,20,32) -90 2940887476084460
339 [2,0,0,1,0,0,0,1,0,0] (7,16,25,34,44,54,64,42,21,32) -90 2940314354761642
339 [0,0,2,0,0,0,0,1,0,0] (8,16,24,34,44,54,64,42,21,32) -90 2940752892060005
340 [6,0,0,0,1,0,0,0,0,0] (4,14,24,34,44,55,66,44,22,33) -68 10438580468598
340 [2,1,1,1,0,0,0,0,0,0] (6,14,23,33,44,55,66,44,22,33) -82 408895098475864
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340 [0,1,3,0,0,0,0,0,0,0] (7,14,22,33,44,55,66,44,22,33) -80 246666940746680
340 [0,1,0,1,0,0,0,1,0,0] (8,16,25,34,44,54,64,42,21,32) -92 4757404174377991
340 [1,0,0,0,0,1,0,0,0,1] (8,17,26,35,44,53,63,42,21,31) -92 4757612909974706
B E11 up to height 240
This table contains the multiplicities of all elements β in the fundamental domain of E11
up to height 240. Unlike in the hyperbolic E10 case not all β have connected support
and so are imaginary roots of the algebra. We list only the non-trivial elements. Again
there is anisotropy but in stark contrast to the E10 case now all multiplicities are (almost
always strictly) less than the number of transverse polarisations: mult(β) ≤ p9(1−
1
2β
2).
ht(β) Fund. weight basis Simple root basis β2 mult(β)
30 [0,1,0,0,0,0,0,0,0,0,0] (0,0,1,2,3,4,5,6,4,2,3) 0 8
47 [0,0,0,0,0,0,0,0,0,1,0] (1,2,3,4,5,6,7,8,5,2,4) -2 46
60 [0,2,0,0,0,0,0,0,0,0,0] (0,0,2,4,6,8,10,12,8,4,6) 0 8
61 [1,0,1,0,0,0,0,0,0,0,0] (0,1,2,4,6,8,10,12,8,4,6) -2 44
64 [0,0,0,1,0,0,0,0,0,0,0] (1,2,3,4,6,8,10,12,8,4,6) -4 206
76 [2,0,0,0,0,0,0,0,0,1,0] (0,2,4,6,8,10,12,14,9,4,7) -4 192
77 [0,1,0,0,0,0,0,0,0,1,0] (1,2,4,6,8,10,12,14,9,4,7) -6 801
86 [1,0,0,0,0,0,0,0,0,0,1] (1,3,5,7,9,11,13,15,10,5,7) -8 2801
90 [0,3,0,0,0,0,0,0,0,0,0] (0,0,3,6,9,12,15,18,12,6,9) 0 8
91 [1,1,1,0,0,0,0,0,0,0,0] (0,1,3,6,9,12,15,18,12,6,9) -4 192
93 [2,0,0,1,0,0,0,0,0,0,0] (0,2,4,6,9,12,15,18,12,6,9) -6 727
93 [0,0,2,0,0,0,0,0,0,0,0] (1,2,3,6,9,12,15,18,12,6,9) -6 789
94 [0,0,0,0,0,0,0,0,0,2,0] (2,4,6,8,10,12,14,16,10,4,8) -8 2821
94 [0,1,0,1,0,0,0,0,0,0,0] (1,2,4,6,9,12,15,18,12,6,9) -8 2781
95 [0,0,0,0,0,0,0,0,1,0,0] (2,4,6,8,10,12,14,16,10,5,8) -10 9071
97 [1,0,0,0,1,0,0,0,0,0,0] (1,3,5,7,9,12,15,18,12,6,9) -10 8982
102 [0,0,0,0,0,1,0,0,0,0,0] (2,4,6,8,10,12,15,18,12,6,9) -12 27291
106 [2,1,0,0,0,0,0,0,0,1,0] (0,2,5,8,11,14,17,20,13,6,10) -8 2472
107 [0,2,0,0,0,0,0,0,0,1,0] (1,2,5,8,11,14,17,20,13,6,10) -10 8885
108 [1,0,1,0,0,0,0,0,0,1,0] (1,3,5,8,11,14,17,20,13,6,10) -12 26909
111 [0,0,0,1,0,0,0,0,0,1,0] (2,4,6,8,11,14,17,20,13,6,10) -14 77667
115 [3,0,0,0,0,0,0,0,0,0,1] (0,3,6,9,12,15,18,21,14,7,10) -10 7749
116 [1,1,0,0,0,0,0,0,0,0,1] (1,3,6,9,12,15,18,21,14,7,10) -14 76236
118 [0,0,1,0,0,0,0,0,0,0,1] (2,4,6,9,12,15,18,21,14,7,10) -16 210723
120 [0,4,0,0,0,0,0,0,0,0,0] (0,0,4,8,12,16,20,24,16,8,12) 0 8
121 [1,2,1,0,0,0,0,0,0,0,0] (0,1,4,8,12,16,20,24,16,8,12) -6 726
122 [2,0,2,0,0,0,0,0,0,0,0] (0,2,4,8,12,16,20,24,16,8,12) -8 2472
123 [2,0,0,0,0,0,0,0,0,2,0] (1,4,7,10,13,16,19,22,14,6,11) -14 76280
123 [2,1,0,1,0,0,0,0,0,0,0] (0,2,5,8,12,16,20,24,16,8,12) -10 7747
123 [0,1,2,0,0,0,0,0,0,0,0] (1,2,4,8,12,16,20,24,16,8,12) -10 8863
124 [0,1,0,0,0,0,0,0,0,2,0] (2,4,7,10,13,16,19,22,14,6,11) -16 211087
124 [0,2,0,1,0,0,0,0,0,0,0] (1,2,5,8,12,16,20,24,16,8,12) -12 26481
124 [2,0,0,0,0,0,0,0,1,0,0] (1,4,7,10,13,16,19,22,14,7,11) -16 206069
125 [1,0,1,1,0,0,0,0,0,0,0] (1,3,5,8,12,16,20,24,16,8,12) -14 76106
125 [0,1,0,0,0,0,0,0,1,0,0] (2,4,7,10,13,16,19,22,14,7,11) -18 549241
126 [3,0,0,0,1,0,0,0,0,0,0] (0,3,6,9,12,16,20,24,16,8,12) -12 22725
127 [1,1,0,0,1,0,0,0,0,0,0] (1,3,6,9,12,16,20,24,16,8,12) -16 205648
128 [0,0,0,2,0,0,0,0,0,0,0] (2,4,6,8,12,16,20,24,16,8,12) -16 210364
129 [0,0,1,0,1,0,0,0,0,0,0] (2,4,6,9,12,16,20,24,16,8,12) -18 547828
131 [2,0,0,0,0,1,0,0,0,0,0] (1,4,7,10,13,16,20,24,16,8,12) -18 533762
21
ht(β) Fund. weight basis Simple root basis β2 mult(β)
132 [0,1,0,0,0,1,0,0,0,0,0] (2,4,7,10,13,16,20,24,16,8,12) -20 1378034
133 [1,0,0,0,0,0,0,0,0,1,1] (2,5,8,11,14,17,20,23,15,7,11) -20 1382662
136 [2,2,0,0,0,0,0,0,0,1,0] (0,2,6,10,14,18,22,26,17,8,13) -12 22712
137 [3,0,1,0,0,0,0,0,0,1,0] (0,3,6,10,14,18,22,26,17,8,13) -14 63085
137 [0,3,0,0,0,0,0,0,0,1,0] (1,2,6,10,14,18,22,26,17,8,13) -14 74591
137 [1,0,0,0,0,0,1,0,0,0,0] (2,5,8,11,14,17,20,24,16,8,12) -22 3362467
138 [1,1,1,0,0,0,0,0,0,1,0] (1,3,6,10,14,18,22,26,17,8,13) -18 532114
140 [2,0,0,1,0,0,0,0,0,1,0] (1,4,7,10,14,18,22,26,17,8,13) -20 1333130
140 [0,0,2,0,0,0,0,0,0,1,0] (2,4,6,10,14,18,22,26,17,8,13) -20 1372761
141 [0,0,0,0,0,0,0,0,0,3,0] (3,6,9,12,15,18,21,24,15,6,12) -18 551988
141 [0,1,0,1,0,0,0,0,0,1,0] (2,4,7,10,14,18,22,26,17,8,13) -22 3347433
142 [0,0,0,0,0,0,0,0,1,1,0] (3,6,9,12,15,18,21,24,15,7,12) -22 3377189
143 [0,0,0,0,0,0,0,0,0,0,2] (3,6,9,12,15,18,21,24,16,8,11) -22 3375787
144 [1,0,0,0,1,0,0,0,0,1,0] (2,5,8,11,14,18,22,26,17,8,13) -24 7945404
144 [0,0,0,0,0,0,0,1,0,0,0] (3,6,9,12,15,18,21,24,16,8,12) -24 7987187
145 [3,1,0,0,0,0,0,0,0,0,1] (0,3,7,11,15,19,23,27,18,9,13) -16 167116
146 [1,2,0,0,0,0,0,0,0,0,1] (1,3,7,11,15,19,23,27,18,9,13) -20 1327567
147 [2,0,1,0,0,0,0,0,0,0,1] (1,4,7,11,15,19,23,27,18,9,13) -22 3223985
148 [0,1,1,0,0,0,0,0,0,0,1] (2,4,7,11,15,19,23,27,18,9,13) -24 7898550
149 [0,0,0,0,0,1,0,0,0,1,0] (3,6,9,12,15,18,22,26,17,8,13) -26 18414188
150 [0,5,0,0,0,0,0,0,0,0,0] (0,0,5,10,15,20,25,30,20,10,15) 0 8
150 [1,0,0,1,0,0,0,0,0,0,1] (2,5,8,11,15,19,23,27,18,9,13) -26 18289473
151 [1,3,1,0,0,0,0,0,0,0,0] (0,1,5,10,15,20,25,30,20,10,15) -8 2464
152 [4,0,0,0,0,0,0,0,0,2,0] (0,4,8,12,16,20,24,28,18,8,14) -16 167133
152 [2,1,2,0,0,0,0,0,0,0,0] (0,2,5,10,15,20,25,30,20,10,15) -12 22712
153 [2,1,0,0,0,0,0,0,0,2,0] (1,4,8,12,16,20,24,28,18,8,14) -22 3225209
153 [2,2,0,1,0,0,0,0,0,0,0] (0,2,6,10,15,20,25,30,20,10,15) -14 63020
153 [4,0,0,0,0,0,0,0,1,0,0] (0,4,8,12,16,20,24,28,18,9,14) -18 425227
153 [0,2,2,0,0,0,0,0,0,0,0] (1,2,5,10,15,20,25,30,20,10,15) -14 74505
154 [3,0,1,1,0,0,0,0,0,0,0] (0,3,6,10,15,20,25,30,20,10,15) -16 167099
154 [0,2,0,0,0,0,0,0,0,2,0] (2,4,8,12,16,20,24,28,18,8,14) -24 7902798
154 [0,3,0,1,0,0,0,0,0,0,0] (1,2,6,10,15,20,25,30,20,10,15) -16 200129
154 [1,0,3,0,0,0,0,0,0,0,0] (1,3,5,10,15,20,25,30,20,10,15) -16 204961
154 [2,1,0,0,0,0,0,0,1,0,0] (1,4,8,12,16,20,24,28,18,9,14) -24 7576744
154 [0,0,0,0,1,0,0,0,0,0,1] (3,6,9,12,15,19,23,27,18,9,13) -28 41452653
155 [1,0,1,0,0,0,0,0,0,2,0] (2,5,8,12,16,20,24,28,18,8,14) -26 18301428
155 [1,1,1,1,0,0,0,0,0,0,0] (1,3,6,10,15,20,25,30,20,10,15) -20 1326913
155 [0,2,0,0,0,0,0,0,1,0,0] (2,4,8,12,16,20,24,28,18,9,14) -26 18161537
156 [3,1,0,0,1,0,0,0,0,0,0] (0,3,7,11,15,20,25,30,20,10,15) -18 425156
156 [1,0,1,0,0,0,0,0,1,0,0] (2,5,8,12,16,20,24,28,18,9,14) -28 41126200
157 [1,2,0,0,1,0,0,0,0,0,0] (1,3,7,11,15,20,25,30,20,10,15) -22 3205655
157 [2,0,0,2,0,0,0,0,0,0,0] (1,4,7,10,15,20,25,30,20,10,15) -22 3222297
157 [0,0,2,1,0,0,0,0,0,0,0] (2,4,6,10,15,20,25,30,20,10,15) -22 3328269
158 [2,0,1,0,1,0,0,0,0,0,0] (1,4,7,11,15,20,25,30,20,10,15) -24 7571734
158 [0,0,0,1,0,0,0,0,0,2,0] (3,6,9,12,16,20,24,28,18,8,14) -28 41488329
158 [0,1,0,2,0,0,0,0,0,0,0] (2,4,7,10,15,20,25,30,20,10,15) -24 7894361
159 [0,1,1,0,1,0,0,0,0,0,0] (2,4,7,11,15,20,25,30,20,10,15) -26 18146859
159 [0,0,0,1,0,0,0,0,1,0,0] (3,6,9,12,16,20,24,28,18,9,14) -30 91351377
160 [4,0,0,0,0,1,0,0,0,0,0] (0,4,8,12,16,20,25,30,20,10,15) -20 1044218
161 [2,1,0,0,0,1,0,0,0,0,0] (1,4,8,12,16,20,25,30,20,10,15) -26 17340002
161 [1,0,0,1,1,0,0,0,0,0,0] (2,5,8,11,15,20,25,30,20,10,15) -28 41089225
162 [3,0,0,0,0,0,0,0,0,1,1] (1,5,9,13,17,21,25,29,19,9,14) -26 17354895
162 [0,2,0,0,0,1,0,0,0,0,0] (2,4,8,12,16,20,25,30,20,10,15) -28 40752558
163 [1,1,0,0,0,0,0,0,0,1,1] (2,5,9,13,17,21,25,29,19,9,14) -30 90532886
22
ht(β) Fund. weight basis Simple root basis β2 mult(β)
163 [1,0,1,0,0,1,0,0,0,0,0] (2,5,8,12,16,20,25,30,20,10,15) -30 90424882
165 [0,0,1,0,0,0,0,0,0,1,1] (3,6,9,13,17,21,25,29,19,9,14) -32 197438544
165 [0,0,0,0,2,0,0,0,0,0,0] (3,6,9,12,15,20,25,30,20,10,15) -30 91255065
166 [2,3,0,0,0,0,0,0,0,1,0] (0,2,7,12,17,22,27,32,21,10,16) -16 166840
166 [3,0,0,0,0,0,1,0,0,0,0] (1,5,9,13,17,21,25,30,20,10,15) -28 38798313
166 [0,0,0,1,0,1,0,0,0,0,0] (3,6,9,12,16,20,25,30,20,10,15) -32 197169921
167 [3,1,1,0,0,0,0,0,0,1,0] (0,3,7,12,17,22,27,32,21,10,16) -20 1043926
167 [0,4,0,0,0,0,0,0,0,1,0] (1,2,7,12,17,22,27,32,21,10,16) -18 515056
167 [1,1,0,0,0,0,1,0,0,0,0] (2,5,9,13,17,21,25,30,20,10,15) -32 195172038
168 [1,2,1,0,0,0,0,0,0,1,0] (1,3,7,12,17,22,27,32,21,10,16) -24 7518832
169 [4,0,0,1,0,0,0,0,0,1,0] (0,4,8,12,17,22,27,32,21,10,16) -22 2485020
169 [2,0,2,0,0,0,0,0,0,1,0] (1,4,7,12,17,22,27,32,21,10,16) -26 17322321
169 [0,0,1,0,0,0,1,0,0,0,0] (3,6,9,13,17,21,25,30,20,10,15) -34 418477128
170 [2,0,0,0,0,0,0,0,0,3,0] (2,6,10,14,18,22,26,30,19,8,15) -28 41200812
170 [2,1,0,1,0,0,0,0,0,1,0] (1,4,8,12,17,22,27,32,21,10,16) -28 38752059
170 [0,1,2,0,0,0,0,0,0,1,0] (2,4,7,12,17,22,27,32,21,10,16) -28 40702092
171 [0,1,0,0,0,0,0,0,0,3,0] (3,6,10,14,18,22,26,30,19,8,15) -30 91559118
171 [0,2,0,1,0,0,0,0,0,1,0] (2,4,8,12,17,22,27,32,21,10,16) -30 89466478
171 [2,0,0,0,0,0,0,0,1,1,0] (2,6,10,14,18,22,26,30,19,9,15) -32 195474413
172 [1,0,1,1,0,0,0,0,0,1,0] (2,5,8,12,17,22,27,32,21,10,16) -32 194859576
172 [2,0,0,0,0,0,0,0,0,0,2] (2,6,10,14,18,22,26,30,20,10,14) -32 195449539
172 [0,1,0,0,0,0,0,0,1,1,0] (3,6,10,14,18,22,26,30,19,9,15) -34 419217751
173 [3,0,0,0,1,0,0,0,0,1,0] (1,5,9,13,17,22,27,32,21,10,16) -30 84879353
173 [0,1,0,0,0,0,0,0,0,0,2] (3,6,10,14,18,22,26,30,20,10,14) -34 419142841
173 [2,0,0,0,0,0,0,1,0,0,0] (2,6,10,14,18,22,26,30,20,10,15) -34 413820457
174 [1,1,0,0,1,0,0,0,0,1,0] (2,5,9,13,17,22,27,32,21,10,16) -34 413050976
174 [0,1,0,0,0,0,0,1,0,0,0] (3,6,10,14,18,22,26,30,20,10,15) -36 873715024
175 [3,2,0,0,0,0,0,0,0,0,1] (0,3,8,13,18,23,28,33,22,11,16) -22 2483970
175 [0,0,0,2,0,0,0,0,0,1,0] (3,6,9,12,17,22,27,32,21,10,16) -34 417731841
176 [4,0,1,0,0,0,0,0,0,0,1] (0,4,8,13,18,23,28,33,22,11,16) -24 5749818
176 [1,3,0,0,0,0,0,0,0,0,1] (1,3,8,13,18,23,28,33,22,11,16) -26 17179545
176 [0,0,1,0,1,0,0,0,0,1,0] (3,6,9,13,17,22,27,32,21,10,16) -36 871907026
177 [2,1,1,0,0,0,0,0,0,0,1] (1,4,8,13,18,23,28,33,22,11,16) -30 84742549
178 [0,2,1,0,0,0,0,0,0,0,1] (2,4,8,13,18,23,28,33,22,11,16) -32 192496948
178 [2,0,0,0,0,1,0,0,0,1,0] (2,6,10,14,18,22,27,32,21,10,16) -36 861308879
179 [3,0,0,1,0,0,0,0,0,0,1] (1,5,9,13,18,23,28,33,22,11,16) -32 182021911
179 [1,0,2,0,0,0,0,0,0,0,1] (2,5,8,13,18,23,28,33,22,11,16) -34 412165144
179 [0,1,0,0,0,1,0,0,0,1,0] (3,6,10,14,18,22,27,32,21,10,16) -38 1792480535
180 [1,0,0,0,0,0,0,0,0,2,1] (3,7,11,15,19,23,27,31,20,9,15) -36 875716173
180 [1,1,0,1,0,0,0,0,0,0,1] (2,5,9,13,18,23,28,33,22,11,16) -36 859211968
180 [0,6,0,0,0,0,0,0,0,0,0] (0,0,6,12,18,24,30,36,24,12,18) 0 8
181 [1,0,0,0,0,0,0,0,1,0,1] (3,7,11,15,19,23,27,31,20,10,15) -38 1796701084
181 [1,4,1,0,0,0,0,0,0,0,0] (0,1,6,12,18,24,30,36,24,12,18) -10 7704
182 [4,1,0,0,0,0,0,0,0,2,0] (0,4,9,14,19,24,29,34,22,10,17) -24 5750072
182 [0,0,1,1,0,0,0,0,0,0,1] (3,6,9,13,18,23,28,33,22,11,16) -38 1787653757
182 [2,2,2,0,0,0,0,0,0,0,0] (0,2,6,12,18,24,30,36,24,12,18) -16 166840
183 [4,1,0,0,0,0,0,0,1,0,0] (0,4,9,14,19,24,29,34,22,11,17) -26 12971009
183 [0,3,2,0,0,0,0,0,0,0,0] (1,2,6,12,18,24,30,36,24,12,18) -18 514905
183 [2,2,0,0,0,0,0,0,0,2,0] (1,4,9,14,19,24,29,34,22,10,17) -30 84754096
183 [2,0,0,0,1,0,0,0,0,0,1] (2,6,10,14,18,23,28,33,22,11,16) -38 1764134621
183 [2,3,0,1,0,0,0,0,0,0,0] (0,2,7,12,18,24,30,36,24,12,18) -18 424161
183 [3,0,3,0,0,0,0,0,0,0,0] (0,3,6,12,18,24,30,36,24,12,18) -18 425058
184 [0,3,0,0,0,0,0,0,0,2,0] (2,4,9,14,19,24,29,34,22,10,17) -32 192532407
184 [0,4,0,1,0,0,0,0,0,0,0] (1,2,7,12,18,24,30,36,24,12,18) -20 1277792
23
ht(β) Fund. weight basis Simple root basis β2 mult(β)
184 [1,1,3,0,0,0,0,0,0,0,0] (1,3,6,12,18,24,30,36,24,12,18) -22 3202411
184 [2,2,0,0,0,0,0,0,1,0,0] (1,4,9,14,19,24,29,34,22,11,17) -32 181666268
184 [3,0,1,0,0,0,0,0,0,2,0] (1,5,9,14,19,24,29,34,22,10,17) -32 182054610
184 [3,1,1,1,0,0,0,0,0,0,0] (0,3,7,12,18,24,30,36,24,12,18) -22 2483871
184 [0,1,0,0,1,0,0,0,0,0,1] (3,6,10,14,18,23,28,33,22,11,16) -40 3622488177
184 [1,0,0,0,0,0,1,0,0,1,0] (3,7,11,15,19,23,27,32,21,10,16) -40 3633533242
185 [1,1,1,0,0,0,0,0,0,2,0] (2,5,9,14,19,24,29,34,22,10,17) -36 859429011
185 [1,2,1,1,0,0,0,0,0,0,0] (1,3,7,12,18,24,30,36,24,12,18) -26 17176748
185 [3,0,1,0,0,0,0,0,1,0,0] (1,5,9,14,19,24,29,34,22,11,17) -34 383257545
185 [0,3,0,0,0,0,0,0,1,0,0] (2,4,9,14,19,24,29,34,22,11,17) -34 406601238
186 [3,2,0,0,1,0,0,0,0,0,0] (0,3,8,13,18,24,30,36,24,12,18) -24 5746226
186 [2,0,2,1,0,0,0,0,0,0,0] (1,4,7,12,18,24,30,36,24,12,18) -28 38690864
186 [0,0,4,0,0,0,0,0,0,0,0] (2,4,6,12,18,24,30,36,24,12,18) -24 7834665
186 [4,0,0,2,0,0,0,0,0,0,0] (0,4,8,12,18,24,30,36,24,12,18) -24 5749565
186 [1,1,1,0,0,0,0,0,1,0,0] (2,5,9,14,19,24,29,34,22,11,17) -38 1759103044
187 [1,3,0,0,1,0,0,0,0,0,0] (1,3,8,13,18,24,30,36,24,12,18) -28 38324862
187 [2,0,0,1,0,0,0,0,0,2,0] (2,6,10,14,19,24,29,34,22,10,17) -38 1764706642
187 [2,1,0,2,0,0,0,0,0,0,0] (1,4,8,12,18,24,30,36,24,12,18) -30 84728915
187 [0,0,2,0,0,0,0,0,0,2,0] (3,6,9,14,19,24,29,34,22,10,17) -38 1788159422
187 [4,0,1,0,1,0,0,0,0,0,0] (0,4,8,13,18,24,30,36,24,12,18) -26 12970045
187 [0,1,2,1,0,0,0,0,0,0,0] (2,4,7,12,18,24,30,36,24,12,18) -30 89295695
188 [2,1,1,0,1,0,0,0,0,0,0] (1,4,8,13,18,24,30,36,24,12,18) -32 181623037
188 [0,0,0,0,0,0,0,0,0,4,0] (4,8,12,16,20,24,28,32,20,8,16) -32 198299591
188 [0,1,0,1,0,0,0,0,0,2,0] (3,6,10,14,19,24,29,34,22,10,17) -40 3623834057
188 [0,2,0,2,0,0,0,0,0,0,0] (2,4,8,12,18,24,30,36,24,12,18) -32 192461921
188 [2,0,0,1,0,0,0,0,1,0,0] (2,6,10,14,19,24,29,34,22,11,17) -40 3560222064
188 [0,0,2,0,0,0,0,0,1,0,0] (3,6,9,14,19,24,29,34,22,11,17) -40 3611138320
188 [1,0,0,0,0,1,0,0,0,0,1] (3,7,11,15,19,23,28,33,22,11,16) -42 7245046207
189 [0,2,1,0,1,0,0,0,0,0,0] (2,4,8,13,18,24,30,36,24,12,18) -34 406484675
189 [1,0,1,2,0,0,0,0,0,0,0] (2,5,8,12,18,24,30,36,24,12,18) -34 412085626
189 [0,0,0,0,0,0,0,0,1,2,0] (4,8,12,16,20,24,28,32,20,9,16) -38 1802025234
189 [0,1,0,1,0,0,0,0,1,0,0] (3,6,10,14,19,24,29,34,22,11,17) -42 7220043957
190 [4,1,0,0,0,1,0,0,0,0,0] (0,4,9,14,19,24,30,36,24,12,18) -28 28592513
190 [3,0,0,1,1,0,0,0,0,0,0] (1,5,9,13,18,24,30,36,24,12,18) -34 383156530
190 [1,0,2,0,1,0,0,0,0,0,0] (2,5,8,13,18,24,30,36,24,12,18) -36 856736214
190 [0,0,0,0,0,0,0,0,0,1,2] (4,8,12,16,20,24,28,32,21,10,15) -40 3643024367
190 [0,0,0,0,0,0,0,0,2,0,0] (4,8,12,16,20,24,28,32,20,10,16) -40 3643170531
191 [5,0,0,0,0,0,0,0,0,1,1] (0,5,10,15,20,25,30,35,23,11,17) -28 28595548
191 [2,2,0,0,0,1,0,0,0,0,0] (1,4,9,14,19,24,30,36,24,12,18) -34 382261510
191 [1,0,0,0,1,0,0,0,0,2,0] (3,7,11,15,19,24,29,34,22,10,17) -42 7248538950
191 [1,1,0,1,1,0,0,0,0,0,0] (2,5,9,13,18,24,30,36,24,12,18) -38 1758497009
191 [0,0,0,0,0,0,0,1,0,1,0] (4,8,12,16,20,24,28,32,21,10,16) -42 7269845340
192 [3,0,1,0,0,1,0,0,0,0,0] (1,5,9,14,19,24,30,36,24,12,18) -36 793138789
192 [0,3,0,0,0,1,0,0,0,0,0] (2,4,9,14,19,24,30,36,24,12,18) -36 843988539
192 [0,0,0,3,0,0,0,0,0,0,0] (3,6,9,12,18,24,30,36,24,12,18) -36 869667984
192 [1,0,0,0,1,0,0,0,1,0,0] (3,7,11,15,19,24,29,34,22,11,17) -44 14260236379
192 [3,1,0,0,0,0,0,0,0,1,1] (1,5,10,15,20,25,30,35,23,11,17) -36 793418918
193 [1,2,0,0,0,0,0,0,0,1,1] (2,5,10,15,20,25,30,35,23,11,17) -40 3548601255
193 [1,1,1,0,0,1,0,0,0,0,0] (2,5,9,14,19,24,30,36,24,12,18) -40 3546950999
193 [0,0,1,1,1,0,0,0,0,0,0] (3,6,9,13,18,24,30,36,24,12,18) -40 3609777819
194 [2,0,1,0,0,0,0,0,0,1,1] (2,6,10,15,20,25,30,35,23,11,17) -42 7086281407
194 [2,0,0,0,2,0,0,0,0,0,0] (2,6,10,14,18,24,30,36,24,12,18) -40 3558815282
194 [0,0,0,0,0,0,1,0,0,0,1] (4,8,12,16,20,24,28,33,22,11,16) -44 14314295490
195 [5,0,0,0,0,0,1,0,0,0,0] (0,5,10,15,20,25,30,36,24,12,18) -30 61721165
24
ht(β) Fund. weight basis Simple root basis β2 mult(β)
195 [0,1,1,0,0,0,0,0,0,1,1] (3,6,10,15,20,25,30,35,23,11,17) -44 14204720009
195 [2,0,0,1,0,1,0,0,0,0,0] (2,6,10,14,19,24,30,36,24,12,18) -42 7082589021
195 [0,0,2,0,0,1,0,0,0,0,0] (3,6,9,14,19,24,30,36,24,12,18) -42 7190585206
195 [0,1,0,0,2,0,0,0,0,0,0] (3,6,10,14,18,24,30,36,24,12,18) -42 7216876948
196 [3,1,0,0,0,0,1,0,0,0,0] (1,5,10,15,20,25,30,36,24,12,18) -38 1616194530
196 [0,0,0,0,0,1,0,0,0,2,0] (4,8,12,16,20,24,29,34,22,10,17) -44 14323266865
196 [2,4,0,0,0,0,0,0,0,1,0] (0,2,8,14,20,26,32,38,25,12,19) -20 1040664
196 [0,1,0,1,0,1,0,0,0,0,0] (3,6,10,14,19,24,30,36,24,12,18) -44 14196565322
197 [3,2,1,0,0,0,0,0,0,1,0] (0,3,8,14,20,26,32,38,25,12,19) -26 12959290
197 [1,0,0,1,0,0,0,0,0,1,1] (3,7,11,15,20,25,30,35,23,11,17) -46 27727736475
197 [1,2,0,0,0,0,1,0,0,0,0] (2,5,10,15,20,25,30,36,24,12,18) -42 7056197395
197 [0,5,0,0,0,0,0,0,0,1,0] (1,2,8,14,20,26,32,38,25,12,19) -22 3069067
197 [0,0,0,0,0,1,0,0,1,0,0] (4,8,12,16,20,24,29,34,22,11,17) -46 27845433318
198 [2,0,1,0,0,0,1,0,0,0,0] (2,6,10,15,20,25,30,36,24,12,18) -44 13914154187
198 [1,3,1,0,0,0,0,0,0,1,0] (1,3,8,14,20,26,32,38,25,12,19) -30 83652314
198 [4,0,2,0,0,0,0,0,0,1,0] (0,4,8,14,20,26,32,38,25,12,19) -28 28589025
199 [2,1,2,0,0,0,0,0,0,1,0] (1,4,8,14,20,26,32,38,25,12,19) -34 382118292
199 [4,0,0,0,0,0,0,0,0,3,0] (1,6,11,16,21,26,31,36,23,10,18) -34 383453596
199 [4,1,0,1,0,0,0,0,0,1,0] (0,4,9,14,20,26,32,38,25,12,19) -30 61711591
199 [0,1,1,0,0,0,1,0,0,0,0] (3,6,10,15,20,25,30,36,24,12,18) -46 27588232934
199 [1,0,0,0,1,1,0,0,0,0,0] (3,7,11,15,19,24,30,36,24,12,18) -46 27709779249
200 [2,2,0,1,0,0,0,0,0,1,0] (1,4,9,14,20,26,32,38,25,12,19) -36 790683379
200 [4,0,0,0,0,0,0,0,1,1,0] (1,6,11,16,21,26,31,36,23,11,18) -38 1616943964
200 [0,2,2,0,0,0,0,0,0,1,0] (2,4,8,14,20,26,32,38,25,12,19) -36 843608884
200 [2,1,0,0,0,0,0,0,0,3,0] (2,6,11,16,21,26,31,36,23,10,18) -40 3563289413
201 [1,0,3,0,0,0,0,0,0,1,0] (2,5,8,14,20,26,32,38,25,12,19) -38 1752279997
201 [2,1,0,0,0,0,0,0,1,1,0] (2,6,11,16,21,26,31,36,23,11,18) -44 13923650820
201 [0,2,0,0,0,0,0,0,0,3,0] (3,6,11,16,21,26,31,36,23,10,18) -42 7227089055
201 [4,0,0,0,0,0,0,0,0,0,2] (1,6,11,16,21,26,31,36,24,12,17) -38 1616881085
201 [0,0,0,0,1,0,0,0,0,1,1] (4,8,12,16,20,25,30,35,23,11,17) -48 53548546107
201 [3,0,1,1,0,0,0,0,0,1,0] (1,5,9,14,20,26,32,38,25,12,19) -38 1615408924
201 [1,0,0,1,0,0,1,0,0,0,0] (3,7,11,15,20,25,30,36,24,12,18) -48 53256796124
201 [0,3,0,1,0,0,0,0,0,1,0] (2,4,9,14,20,26,32,38,25,12,19) -38 1723930948
202 [2,1,0,0,0,0,0,0,0,0,2] (2,6,11,16,21,26,31,36,24,12,17) -44 13922689860
202 [5,0,0,0,1,0,0,0,0,1,0] (0,5,10,15,20,26,32,38,25,12,19) -32 130661924
202 [4,0,0,0,0,0,0,1,0,0,0] (1,6,11,16,21,26,31,36,24,12,18) -40 3245473368
202 [0,2,0,0,0,0,0,0,1,1,0] (3,6,11,16,21,26,31,36,23,11,18) -46 27608983997
202 [1,1,1,1,0,0,0,0,0,1,0] (2,5,9,14,20,26,32,38,25,12,19) -42 7051741836
202 [1,0,1,0,0,0,0,0,0,3,0] (3,7,11,16,21,26,31,36,23,10,18) -44 14277258240
203 [0,2,0,0,0,0,0,0,0,0,2] (3,6,11,16,21,26,31,36,24,12,17) -46 27606755440
203 [1,0,1,0,0,0,0,0,1,1,0] (3,7,11,16,21,26,31,36,23,11,18) -48 53301675917
203 [2,1,0,0,0,0,0,1,0,0,0] (2,6,11,16,21,26,31,36,24,12,18) -46 27005159907
203 [3,1,0,0,1,0,0,0,0,1,0] (1,5,10,15,20,26,32,38,25,12,19) -40 3243621394
204 [2,0,0,2,0,0,0,0,0,1,0] (2,6,10,14,20,26,32,38,25,12,19) -44 13904551927
204 [0,0,2,1,0,0,0,0,0,1,0] (3,6,9,14,20,26,32,38,25,12,19) -44 14129164256
204 [1,0,1,0,0,0,0,0,0,0,2] (3,7,11,16,21,26,31,36,24,12,17) -48 53296127768
204 [0,2,0,0,0,0,0,1,0,0,0] (3,6,11,16,21,26,31,36,24,12,18) -48 53001563654
204 [1,2,0,0,1,0,0,0,0,1,0] (2,5,10,15,20,26,32,38,25,12,19) -44 13846788964
204 [0,0,0,0,0,2,0,0,0,0,0] (4,8,12,16,20,24,30,36,24,12,18) -48 53509606699
205 [0,0,0,1,0,0,0,0,0,3,0] (4,8,12,16,21,26,31,36,23,10,18) -46 27886034690
205 [0,1,0,2,0,0,0,0,0,1,0] (3,6,10,14,20,26,32,38,25,12,19) -46 27567440869
205 [3,3,0,0,0,0,0,0,0,0,1] (0,3,9,15,21,27,33,39,26,13,19) -28 28559052
205 [2,0,1,0,1,0,0,0,0,1,0] (2,6,10,15,20,26,32,38,25,12,19) -46 26983379379
205 [1,0,1,0,0,0,0,1,0,0,0] (3,7,11,16,21,26,31,36,24,12,18) -50 101256375805
25
ht(β) Fund. weight basis Simple root basis β2 mult(β)
205 [0,0,0,0,1,0,1,0,0,0,0] (4,8,12,16,20,25,30,36,24,12,18) -50 101778923665
206 [0,1,1,0,1,0,0,0,0,1,0] (3,6,10,15,20,26,32,38,25,12,19) -48 52954889433
206 [0,0,0,1,0,0,0,0,1,1,0] (4,8,12,16,21,26,31,36,23,11,18) -50 101875050208
206 [4,1,1,0,0,0,0,0,0,0,1] (0,4,9,15,21,27,33,39,26,13,19) -32 130632964
206 [1,4,0,0,0,0,0,0,0,0,1] (1,3,9,15,21,27,33,39,26,13,19) -32 178968048
207 [2,2,1,0,0,0,0,0,0,0,1] (1,4,9,15,21,27,33,39,26,13,19) -38 1609578805
207 [0,0,0,1,0,0,0,0,0,0,2] (4,8,12,16,21,26,31,36,24,12,17) -50 101861188451
207 [4,0,0,0,0,1,0,0,0,1,0] (1,6,11,16,21,26,32,38,25,12,19) -42 6424450369
208 [5,0,0,1,0,0,0,0,0,0,1] (0,5,10,15,21,27,33,39,26,13,19) -34 271695444
208 [1,0,0,1,1,0,0,0,0,1,0] (3,7,11,15,20,26,32,38,25,12,19) -50 101159074195
208 [3,0,2,0,0,0,0,0,0,0,1] (1,5,9,15,21,27,33,39,26,13,19) -40 3241468600
208 [0,3,1,0,0,0,0,0,0,0,1] (2,4,9,15,21,27,33,39,26,13,19) -40 3468760482
208 [2,1,0,0,0,1,0,0,0,1,0] (2,6,11,16,21,26,32,38,25,12,19) -48 51769650511
208 [0,0,0,1,0,0,0,1,0,0,0] (4,8,12,16,21,26,31,36,24,12,18) -52 191622661585
209 [0,2,0,0,0,1,0,0,0,1,0] (3,6,11,16,21,26,32,38,25,12,19) -50 100630285675
209 [3,0,0,0,0,0,0,0,0,2,1] (2,7,12,17,22,27,32,37,24,11,18) -46 27029141564
209 [1,1,2,0,0,0,0,0,0,0,1] (2,5,9,15,21,27,33,39,26,13,19) -44 13834905994
209 [3,1,0,1,0,0,0,0,0,0,1] (1,5,10,15,21,27,33,39,26,13,19) -42 6419563240
210 [1,2,0,1,0,0,0,0,0,0,1] (2,5,10,15,21,27,33,39,26,13,19) -46 26835214990
210 [1,0,1,0,0,1,0,0,0,1,0] (3,7,11,16,21,26,32,38,25,12,19) -52 190355416376
210 [3,0,0,0,0,0,0,0,1,0,1] (2,7,12,17,22,27,32,37,24,12,18) -48 51817273538
210 [1,1,0,0,0,0,0,0,0,2,1] (3,7,12,17,22,27,32,37,24,11,18) -50 101367238002
210 [0,7,0,0,0,0,0,0,0,0,0] (0,0,7,14,21,28,35,42,28,14,21) 0 8
211 [0,0,3,0,0,0,0,0,0,0,1] (3,6,9,15,21,27,33,39,26,13,19) -46 27417348311
211 [1,1,0,0,0,0,0,0,1,0,1] (3,7,12,17,22,27,32,37,24,12,18) -52 190562388051
211 [2,0,1,1,0,0,0,0,0,0,1] (2,6,10,15,21,27,33,39,26,13,19) -48 51714686605
211 [1,5,1,0,0,0,0,0,0,0,0] (0,1,7,14,21,28,35,42,28,14,21) -12 22528
212 [0,0,1,0,0,0,0,0,0,2,1] (4,8,12,17,22,27,32,37,24,11,18) -52 191857414941
212 [0,1,1,1,0,0,0,0,0,0,1] (3,6,10,15,21,27,33,39,26,13,19) -50 100513947959
212 [0,0,0,0,2,0,0,0,0,1,0] (4,8,12,16,20,26,32,38,25,12,19) -52 191421756269
212 [4,0,0,0,1,0,0,0,0,0,1] (1,6,11,16,21,27,33,39,26,13,19) -44 12551622331
212 [2,3,2,0,0,0,0,0,0,0,0] (0,2,7,14,21,28,35,42,28,14,21) -20 1040664
212 [4,2,0,0,0,0,0,0,0,2,0] (0,4,10,16,22,28,34,40,26,12,20) -32 130635596
213 [2,3,0,0,0,0,0,0,0,2,0] (1,4,10,16,22,28,34,40,26,12,20) -38 1609669698
213 [0,0,0,1,0,1,0,0,0,1,0] (4,8,12,16,21,26,32,38,25,12,19) -54 356884625565
213 [3,0,0,0,0,0,1,0,0,1,0] (2,7,12,17,22,27,32,38,25,12,19) -50 98260171453
213 [0,0,1,0,0,0,0,0,1,0,1] (4,8,12,17,22,27,32,37,24,12,18) -54 357304837925
213 [2,4,0,1,0,0,0,0,0,0,0] (0,2,8,14,21,28,35,42,28,14,21) -22 2474026
213 [5,0,1,0,0,0,0,0,0,2,0] (0,5,10,16,22,28,34,40,26,12,20) -34 271702532
213 [4,2,0,0,0,0,0,0,1,0,0] (0,4,10,16,22,28,34,40,26,13,20) -34 271618575
213 [2,1,0,0,1,0,0,0,0,0,1] (2,6,11,16,21,27,33,39,26,13,19) -50 98142090879
213 [0,4,2,0,0,0,0,0,0,0,0] (1,2,7,14,21,28,35,42,28,14,21) -22 3068597
213 [3,1,3,0,0,0,0,0,0,0,0] (0,3,7,14,21,28,35,42,28,14,21) -24 5745720
214 [5,0,1,0,0,0,0,0,1,0,0] (0,5,10,16,22,28,34,40,26,13,20) -36 555652661
214 [0,2,0,0,1,0,0,0,0,0,1] (3,6,11,16,21,27,33,39,26,13,19) -52 189041056194
214 [1,0,0,2,0,0,0,0,0,0,1] (3,7,11,15,21,27,33,39,26,13,19) -52 190117103837
214 [0,4,0,0,0,0,0,0,0,2,0] (2,4,10,16,22,28,34,40,26,12,20) -40 3469004750
214 [3,2,1,1,0,0,0,0,0,0,0] (0,3,8,14,21,28,35,42,28,14,21) -28 28558597
214 [1,1,0,0,0,0,1,0,0,1,0] (3,7,12,17,22,27,32,38,25,12,19) -54 354760090521
214 [0,5,0,1,0,0,0,0,0,0,0] (1,2,8,14,21,28,35,42,28,14,21) -24 7160402
214 [3,1,1,0,0,0,0,0,0,2,0] (1,5,10,16,22,28,34,40,26,12,20) -42 6420069408
214 [1,2,3,0,0,0,0,0,0,0,0] (1,3,7,14,21,28,35,42,28,14,21) -28 38311605
214 [2,3,0,0,0,0,0,0,1,0,0] (1,4,10,16,22,28,34,40,26,13,20) -40 3228219549
215 [3,1,1,0,0,0,0,0,1,0,0] (1,5,10,16,22,28,34,40,26,13,20) -44 12540251836
26
ht(β) Fund. weight basis Simple root basis β2 mult(β)
215 [1,0,1,0,1,0,0,0,0,0,1] (3,7,11,16,21,27,33,39,26,13,19) -54 354258861908
215 [1,3,1,1,0,0,0,0,0,0,0] (1,3,8,14,21,28,35,42,28,14,21) -32 178957446
215 [1,2,1,0,0,0,0,0,0,2,0] (2,5,10,16,22,28,34,40,26,12,20) -46 26838008767
215 [4,0,2,1,0,0,0,0,0,0,0] (0,4,8,14,21,28,35,42,28,14,21) -30 61699285
215 [2,0,4,0,0,0,0,0,0,0,0] (1,4,7,14,21,28,35,42,28,14,21) -30 84545889
215 [0,4,0,0,0,0,0,0,1,0,0] (2,4,10,16,22,28,34,40,26,13,20) -42 6882278441
216 [2,1,2,1,0,0,0,0,0,0,0] (1,4,8,14,21,28,35,42,28,14,21) -36 790215080
216 [0,1,4,0,0,0,0,0,0,0,0] (2,4,7,14,21,28,35,42,28,14,21) -32 191962712
216 [4,0,0,1,0,0,0,0,0,2,0] (1,6,11,16,22,28,34,40,26,12,20) -44 12552905980
216 [0,0,1,0,0,0,1,0,0,1,0] (4,8,12,17,22,27,32,38,25,12,19) -56 659310674605
216 [1,2,1,0,0,0,0,0,1,0,0] (2,5,10,16,22,28,34,40,26,13,20) -48 51400544042
216 [4,1,0,2,0,0,0,0,0,0,0] (0,4,9,14,21,28,35,42,28,14,21) -32 130630342
216 [2,0,2,0,0,0,0,0,0,2,0] (2,6,10,16,22,28,34,40,26,12,20) -48 51720617965
216 [3,3,0,0,1,0,0,0,0,0,0] (0,3,9,15,21,28,35,42,28,14,21) -30 61620301
217 [2,0,0,0,0,0,0,0,0,4,0] (3,8,13,18,23,28,33,38,24,10,19) -46 27789071169
217 [4,0,0,1,0,0,0,0,1,0,0] (1,6,11,16,22,28,34,40,26,13,20) -46 24222972354
217 [2,0,2,0,0,0,0,0,1,0,0] (2,6,10,16,22,28,34,40,26,13,20) -50 98019685439
217 [1,4,0,0,1,0,0,0,0,0,0] (1,3,9,15,21,28,35,42,28,14,21) -34 375854490
217 [2,1,0,1,0,0,0,0,0,2,0] (2,6,11,16,22,28,34,40,26,12,20) -50 98156800231
217 [2,2,0,2,0,0,0,0,0,0,0] (1,4,9,14,21,28,35,42,28,14,21) -38 1609479685
217 [0,2,2,1,0,0,0,0,0,0,0] (2,4,8,14,21,28,35,42,28,14,21) -38 1722708315
217 [0,1,2,0,0,0,0,0,0,2,0] (3,6,10,16,22,28,34,40,26,12,20) -50 100526569003
217 [4,1,1,0,1,0,0,0,0,0,0] (0,4,9,15,21,28,35,42,28,14,21) -34 271609694
217 [3,0,0,0,0,1,0,0,0,0,1] (2,7,12,17,22,27,33,39,26,13,19) -52 184363960875
218 [2,1,0,1,0,0,0,0,1,0,0] (2,6,11,16,22,28,34,40,26,13,20) -52 184110333460
218 [3,0,1,2,0,0,0,0,0,0,0] (1,5,9,14,21,28,35,42,28,14,21) -40 3241266556
218 [1,1,0,0,0,1,0,0,0,0,1] (3,7,12,17,22,27,33,39,26,13,19) -56 654102538732
218 [2,0,0,0,0,0,0,0,1,2,0] (3,8,13,18,23,28,33,38,24,11,19) -52 190833117420
218 [0,0,0,1,1,0,0,0,0,0,1] (4,8,12,16,21,27,33,39,26,13,19) -56 658304660806
218 [0,1,2,0,0,0,0,0,1,0,0] (3,6,10,16,22,28,34,40,26,13,20) -52 188785091291
218 [0,2,0,1,0,0,0,0,0,2,0] (3,6,11,16,22,28,34,40,26,12,20) -52 189072295191
218 [2,2,1,0,1,0,0,0,0,0,0] (1,4,9,15,21,28,35,42,28,14,21) -40 3227918537
218 [0,3,0,2,0,0,0,0,0,0,0] (2,4,9,14,21,28,35,42,28,14,21) -40 3468518625
218 [1,0,3,1,0,0,0,0,0,0,0] (2,5,8,14,21,28,35,42,28,14,21) -40 3530028960
218 [0,1,0,0,0,0,0,0,0,4,0] (4,8,13,18,23,28,33,38,24,10,19) -48 53689272066
219 [0,3,1,0,1,0,0,0,0,0,0] (2,4,9,15,21,28,35,42,28,14,21) -42 6881512012
219 [1,1,1,2,0,0,0,0,0,0,0] (2,5,9,14,21,28,35,42,28,14,21) -44 13833838996
219 [2,0,0,0,0,0,0,0,2,0,0] (3,8,13,18,23,28,33,38,24,12,19) -54 355192845195
219 [3,0,2,0,1,0,0,0,0,0,0] (1,5,9,15,21,28,35,42,28,14,21) -42 6413723397
219 [0,1,0,0,0,0,0,0,1,2,0] (4,8,13,18,23,28,33,38,24,11,19) -54 357872592336
219 [1,0,1,1,0,0,0,0,0,2,0] (3,7,11,16,22,28,34,40,26,12,20) -54 354324173270
219 [0,2,0,1,0,0,0,0,1,0,0] (3,6,11,16,22,28,34,40,26,13,20) -54 351597688606
219 [2,0,0,0,0,0,0,0,0,1,2] (3,8,13,18,23,28,33,38,25,12,18) -54 355184773294
219 [5,0,0,1,1,0,0,0,0,0,0] (0,5,10,15,21,28,35,42,28,14,21) -36 555631102
220 [1,0,1,1,0,0,0,0,1,0,0] (3,7,11,16,22,28,34,40,26,13,20) -56 653056721723
220 [0,1,0,0,0,0,0,0,0,1,2] (4,8,13,18,23,28,33,38,25,12,18) -56 660158746224
220 [2,0,0,0,0,0,0,1,0,1,0] (3,8,13,18,23,28,33,38,25,12,19) -56 655139086471
220 [3,0,0,0,1,0,0,0,0,2,0] (2,7,12,17,22,28,34,40,26,12,20) -52 184399852613
220 [3,1,0,1,1,0,0,0,0,0,0] (1,5,10,15,21,28,35,42,28,14,21) -44 12538852978
220 [0,0,1,0,0,1,0,0,0,0,1] (4,8,12,17,22,27,33,39,26,13,19) -58 1205427143823
220 [0,1,0,0,0,0,0,0,2,0,0] (4,8,13,18,23,28,33,38,24,12,19) -56 660178665316
220 [1,1,2,0,1,0,0,0,0,0,0] (2,5,9,15,21,28,35,42,28,14,21) -46 26803835865
220 [4,2,0,0,0,1,0,0,0,0,0] (0,4,10,16,22,28,35,42,28,14,21) -36 555434128
221 [1,2,0,1,1,0,0,0,0,0,0] (2,5,10,15,21,28,35,42,28,14,21) -48 51393200677
27
ht(β) Fund. weight basis Simple root basis β2 mult(β)
221 [3,0,0,0,1,0,0,0,1,0,0] (2,7,12,17,22,28,34,40,26,13,20) -54 342498070926
221 [2,0,0,3,0,0,0,0,0,0,0] (2,6,10,14,21,28,35,42,28,14,21) -46 26956148768
221 [0,0,2,2,0,0,0,0,0,0,0] (3,6,9,14,21,28,35,42,28,14,21) -46 27415078787
221 [1,1,0,0,1,0,0,0,0,2,0] (3,7,12,17,22,28,34,40,26,12,20) -56 654259656719
221 [0,1,0,0,0,0,0,1,0,1,0] (4,8,13,18,23,28,33,38,25,12,19) -58 1207485192637
221 [2,3,0,0,0,1,0,0,0,0,0] (1,4,10,16,22,28,35,42,28,14,21) -42 6384353500
221 [5,1,0,0,0,0,0,0,0,1,1] (0,5,11,17,23,29,35,41,27,13,20) -38 1118955631
221 [5,0,1,0,0,1,0,0,0,0,0] (0,5,10,16,22,28,35,42,28,14,21) -38 1118894437
222 [1,1,0,0,1,0,0,0,1,0,0] (3,7,12,17,22,28,34,40,26,13,20) -58 1195196956645
222 [3,1,1,0,0,1,0,0,0,0,0] (1,5,10,16,22,28,35,42,28,14,21) -46 24193810157
222 [0,0,0,2,0,0,0,0,0,2,0] (4,8,12,16,22,28,34,40,26,12,20) -56 658440729641
222 [0,4,0,0,0,1,0,0,0,0,0] (2,4,10,16,22,28,35,42,28,14,21) -44 13474325550
222 [0,1,0,3,0,0,0,0,0,0,0] (3,6,10,14,21,28,35,42,28,14,21) -48 52896818970
222 [3,2,0,0,0,0,0,0,0,1,1] (1,5,11,17,23,29,35,41,27,13,20) -46 24197495065
222 [2,0,1,1,1,0,0,0,0,0,0] (2,6,10,15,21,28,35,42,28,14,21) -50 98004668687
222 [0,0,3,0,1,0,0,0,0,0,0] (3,6,9,15,21,28,35,42,28,14,21) -48 52572714634
223 [2,0,0,0,0,0,1,0,0,0,1] (3,8,13,18,23,28,33,39,26,13,19) -58 1197284057890
223 [1,3,0,0,0,0,0,0,0,1,1] (2,5,11,17,23,29,35,41,27,13,20) -50 97369118980
223 [4,0,1,0,0,0,0,0,0,1,1] (1,6,11,17,23,29,35,41,27,13,20) -48 46208596243
223 [0,0,0,2,0,0,0,0,1,0,0] (4,8,12,16,22,28,34,40,26,13,20) -58 1203363224903
223 [0,1,1,1,1,0,0,0,0,0,0] (3,6,10,15,21,28,35,42,28,14,21) -52 188753749244
223 [0,0,1,0,1,0,0,0,0,2,0] (4,8,12,17,22,28,34,40,26,12,20) -58 1205751247192
223 [4,0,0,0,2,0,0,0,0,0,0] (1,6,11,16,21,28,35,42,28,14,21) -46 24219848820
223 [1,2,1,0,0,1,0,0,0,0,0] (2,5,10,16,22,28,35,42,28,14,21) -50 97350077847
224 [2,1,0,0,2,0,0,0,0,0,0] (2,6,11,16,21,28,35,42,28,14,21) -52 184077428194
224 [4,0,0,1,0,1,0,0,0,0,0] (1,6,11,16,22,28,35,42,28,14,21) -48 46200664202
224 [0,0,1,0,1,0,0,0,1,0,0] (4,8,12,17,22,28,34,40,26,13,20) -60 2185025611059
224 [2,0,2,0,0,1,0,0,0,0,0] (2,6,10,16,22,28,35,42,28,14,21) -52 183807710956
224 [0,1,0,0,0,0,1,0,0,0,1] (4,8,13,18,23,28,33,39,26,13,19) -60 2189100772233
224 [2,1,1,0,0,0,0,0,0,1,1] (2,6,11,17,23,29,35,41,27,13,20) -54 341962500844
225 [2,0,0,0,0,1,0,0,0,2,0] (3,8,13,18,23,28,34,40,26,12,20) -58 1197658003521
225 [0,2,0,0,2,0,0,0,0,0,0] (3,6,11,16,21,28,35,42,28,14,21) -54 351529211376
225 [2,1,0,1,0,1,0,0,0,0,0] (2,6,11,16,22,28,35,42,28,14,21) -54 341881629262
225 [5,1,0,0,0,0,1,0,0,0,0] (0,5,11,17,23,29,35,42,28,14,21) -40 2220872914
225 [0,1,2,0,0,1,0,0,0,0,0] (3,6,10,16,22,28,35,42,28,14,21) -54 350971434104
225 [1,0,0,2,1,0,0,0,0,0,0] (3,7,11,15,21,28,35,42,28,14,21) -54 353680419852
225 [0,2,1,0,0,0,0,0,0,1,1] (3,6,11,17,23,29,35,41,27,13,20) -56 647760920336
226 [2,0,0,0,0,1,0,0,1,0,0] (3,8,13,18,23,28,34,40,26,13,20) -60 2169405604745
226 [0,1,0,0,0,1,0,0,0,2,0] (4,8,13,18,23,28,34,40,26,12,20) -60 2189866529055
226 [1,0,1,0,2,0,0,0,0,0,0] (3,7,11,16,21,28,35,42,28,14,21) -56 652918702480
226 [3,0,0,1,0,0,0,0,0,1,1] (2,7,12,17,23,29,35,41,27,13,20) -56 630280274455
226 [0,2,0,1,0,1,0,0,0,0,0] (3,6,11,16,22,28,35,42,28,14,21) -56 647594522665
226 [3,2,0,0,0,0,1,0,0,0,0] (1,5,11,17,23,29,35,42,28,14,21) -48 46144394273
226 [1,0,2,0,0,0,0,0,0,1,1] (3,7,11,17,23,29,35,41,27,13,20) -58 1193038390665
226 [2,5,0,0,0,0,0,0,0,1,0] (0,2,9,16,23,30,37,44,29,14,22) -24 5717880
227 [1,3,0,0,0,0,1,0,0,0,0] (2,5,11,17,23,29,35,42,28,14,21) -52 182480292648
227 [4,0,1,0,0,0,1,0,0,0,0] (1,6,11,17,23,29,35,42,28,14,21) -50 87170512609
227 [0,1,0,0,0,1,0,0,1,0,0] (4,8,13,18,23,28,34,40,26,13,20) -62 3936412149337
227 [1,1,0,1,0,0,0,0,0,1,1] (3,7,12,17,23,29,35,41,27,13,20) -60 2165168347133
227 [0,6,0,0,0,0,0,0,0,1,0] (1,2,9,16,23,30,37,44,29,14,22) -26 16274808
227 [1,0,0,0,0,0,0,0,0,3,1] (4,9,14,19,24,29,34,39,25,11,19) -56 661519479944
227 [1,0,1,1,0,1,0,0,0,0,0] (3,7,11,16,22,28,35,42,28,14,21) -58 1192708431525
227 [3,3,1,0,0,0,0,0,0,1,0] (0,3,9,16,23,30,37,44,29,14,22) -32 130395100
228 [3,0,0,0,1,1,0,0,0,0,0] (2,7,12,17,22,28,35,42,28,14,21) -56 630112118299
28
ht(β) Fund. weight basis Simple root basis β2 mult(β)
228 [1,4,1,0,0,0,0,0,0,1,0] (1,3,9,16,23,30,37,44,29,14,22) -36 775899167
228 [4,1,2,0,0,0,0,0,0,1,0] (0,4,9,16,23,30,37,44,29,14,22) -36 555404364
228 [1,0,0,0,0,0,0,0,1,1,1] (4,9,14,19,24,29,34,39,25,12,19) -60 2193264899925
228 [2,1,1,0,0,0,1,0,0,0,0] (2,6,11,17,23,29,35,42,28,14,21) -56 628992458646
228 [6,0,0,0,0,0,0,0,0,3,0] (0,6,12,18,24,30,36,42,27,12,21) -36 555695680
229 [1,1,0,0,1,1,0,0,0,0,0] (3,7,12,17,22,28,35,42,28,14,21) -60 2164491599333
229 [0,0,0,1,2,0,0,0,0,0,0] (4,8,12,16,21,28,35,42,28,14,21) -58 1203086034806
229 [2,2,2,0,0,0,0,0,0,1,0] (1,4,9,16,23,30,37,44,29,14,22) -42 6383400073
229 [1,0,0,0,0,0,0,0,0,0,3] (4,9,14,19,24,29,34,39,26,13,18) -58 1209119207375
229 [0,0,1,1,0,0,0,0,0,1,1] (4,8,12,17,23,29,35,41,27,13,20) -62 3928229862596
229 [0,2,1,0,0,0,1,0,0,0,0] (3,6,11,17,23,29,35,42,28,14,21) -58 1182292513272
229 [4,2,0,1,0,0,0,0,0,1,0] (0,4,10,16,23,30,37,44,29,14,22) -38 1118347860
229 [6,0,0,0,0,0,0,0,1,1,0] (0,6,12,18,24,30,36,42,27,13,21) -40 2221039540
229 [4,1,0,0,0,0,0,0,0,3,0] (1,6,12,18,24,30,36,42,27,12,21) -46 24229667361
230 [4,1,0,0,0,0,0,0,1,1,0] (1,6,12,18,24,30,36,42,27,13,21) -50 87190331975
230 [0,0,0,2,0,1,0,0,0,0,0] (4,8,12,16,22,28,35,42,28,14,21) -60 2180167490261
230 [2,2,0,0,0,0,0,0,0,3,0] (2,6,12,18,24,30,36,42,27,12,21) -52 184183475436
230 [2,0,0,0,1,0,0,0,0,1,1] (3,8,13,18,23,29,35,41,27,13,20) -62 3898637886578
230 [2,3,0,1,0,0,0,0,0,1,0] (1,4,10,16,23,30,37,44,29,14,22) -44 12461296708
230 [1,0,0,0,0,0,0,1,0,0,1] (4,9,14,19,24,29,34,39,26,13,19) -62 3944327914620
230 [3,0,3,0,0,0,0,0,0,1,0] (1,5,9,16,23,30,37,44,29,14,22) -44 12524609130
230 [1,0,2,0,0,0,1,0,0,0,0] (3,7,11,17,23,29,35,42,28,14,21) -60 2160075834032
230 [3,0,0,1,0,0,1,0,0,0,0] (2,7,12,17,23,29,35,42,28,14,21) -58 1149106863742
230 [0,3,2,0,0,0,0,0,0,1,0] (2,4,9,16,23,30,37,44,29,14,22) -44 13471927101
230 [5,0,1,1,0,0,0,0,0,1,0] (0,5,10,16,23,30,37,44,29,14,22) -40 2220699951
230 [6,0,0,0,0,0,0,0,0,0,2] (0,6,12,18,24,30,36,42,28,14,20) -40 2221026189
231 [6,0,0,0,0,0,0,1,0,0,0] (0,6,12,18,24,30,36,42,28,14,21) -42 4348985101
231 [0,4,0,1,0,0,0,0,0,1,0] (2,4,10,16,23,30,37,44,29,14,22) -46 26053138955
231 [1,1,3,0,0,0,0,0,0,1,0] (2,5,9,16,23,30,37,44,29,14,22) -48 51318477634
231 [2,2,0,0,0,0,0,0,1,1,0] (2,6,12,18,24,30,36,42,27,13,21) -56 629189000644
231 [1,1,0,1,0,0,1,0,0,0,0] (3,7,12,17,23,29,35,42,28,14,21) -62 3888744507255
231 [1,0,0,0,0,0,1,0,0,2,0] (4,9,14,19,24,29,34,40,26,12,20) -62 3946122953243
231 [3,1,1,1,0,0,0,0,0,1,0] (1,5,10,16,23,30,37,44,29,14,22) -48 46134676131
231 [0,3,0,0,0,0,0,0,0,3,0] (3,6,12,18,24,30,36,42,27,12,21) -54 351751045802
231 [3,0,1,0,0,0,0,0,0,3,0] (2,7,12,18,24,30,36,42,27,12,21) -54 342664567572
231 [0,0,1,0,1,1,0,0,0,0,0] (4,8,12,17,22,28,35,42,28,14,21) -62 3926905484958
231 [0,1,0,0,1,0,0,0,0,1,1] (4,8,13,18,23,29,35,41,27,13,20) -64 7022921227735
231 [4,1,0,0,0,0,0,0,0,0,2] (1,6,12,18,24,30,36,42,28,14,20) -50 87188355350
232 [0,3,0,0,0,0,0,0,1,1,0] (3,6,12,18,24,30,36,42,27,13,21) -58 1182693741316
232 [1,2,1,1,0,0,0,0,0,1,0] (2,5,10,16,23,30,37,44,29,14,22) -52 182431276167
232 [2,2,0,0,0,0,0,0,0,0,2] (2,6,12,18,24,30,36,42,28,14,20) -56 629167999150
232 [1,0,0,0,0,0,1,0,1,0,0] (4,9,14,19,24,29,34,40,26,13,20) -64 7038643692251
232 [3,0,1,0,0,0,0,0,1,1,0] (2,7,12,18,24,30,36,42,27,13,21) -58 1149508803043
232 [1,1,1,0,0,0,0,0,0,3,0] (3,7,12,18,24,30,36,42,27,12,21) -58 1195900633645
232 [4,1,0,0,0,0,0,1,0,0,0] (1,6,12,18,24,30,36,42,28,14,21) -52 162775764005
232 [5,1,0,0,1,0,0,0,0,1,0] (0,5,11,17,23,30,37,44,29,14,22) -42 4348570173
233 [1,1,1,0,0,0,0,0,1,1,0] (3,7,12,18,24,30,36,42,27,13,21) -62 3890333194974
233 [0,3,0,0,0,0,0,0,0,0,2] (3,6,12,18,24,30,36,42,28,14,20) -58 1182649915564
233 [2,0,0,0,0,2,0,0,0,0,0] (3,8,13,18,23,28,35,42,28,14,21) -62 3897272185600
233 [2,2,0,0,0,0,0,1,0,0,0] (2,6,12,18,24,30,36,42,28,14,21) -58 1146862536358
233 [3,0,1,0,0,0,0,0,0,0,2] (2,7,12,18,24,30,36,42,28,14,20) -58 1149459125287
233 [4,0,0,2,0,0,0,0,0,1,0] (1,6,11,16,23,30,37,44,29,14,22) -50 87150349036
233 [2,0,2,1,0,0,0,0,0,1,0] (2,6,10,16,23,30,37,44,29,14,22) -54 341221009785
233 [0,0,4,0,0,0,0,0,0,1,0] (3,6,9,16,23,30,37,44,29,14,22) -50 99680639183
29
ht(β) Fund. weight basis Simple root basis β2 mult(β)
233 [3,2,0,0,1,0,0,0,0,1,0] (1,5,11,17,23,30,37,44,29,14,22) -50 87030437202
233 [0,0,1,1,0,0,1,0,0,0,0] (4,8,12,17,23,29,35,42,28,14,21) -64 7003981642157
234 [0,1,0,0,0,2,0,0,0,0,0] (4,8,13,18,23,28,35,42,28,14,21) -64 7020272310402
234 [2,0,0,0,1,0,1,0,0,0,0] (3,8,13,18,23,29,35,42,28,14,21) -64 6948508281977
234 [1,3,0,0,1,0,0,0,0,1,0] (2,5,11,17,23,30,37,44,29,14,22) -54 338565810760
234 [2,0,0,1,0,0,0,0,0,3,0] (3,8,13,18,24,30,36,42,27,12,21) -60 2170962854983
234 [0,0,2,0,0,0,0,0,0,3,0] (4,8,12,18,24,30,36,42,27,12,21) -60 2186445345190
234 [2,1,0,2,0,0,0,0,0,1,0] (2,6,11,16,23,30,37,44,29,14,22) -56 628795073259
234 [4,0,1,0,1,0,0,0,0,1,0] (1,6,11,17,23,30,37,44,29,14,22) -52 162731284411
234 [0,3,0,0,0,0,0,1,0,0,0] (3,6,12,18,24,30,36,42,28,14,21) -60 2140005201340
234 [3,0,1,0,0,0,0,1,0,0,0] (2,7,12,18,24,30,36,42,28,14,21) -60 2077699759459
234 [0,1,2,1,0,0,0,0,0,1,0] (3,6,10,16,23,30,37,44,29,14,22) -56 646241314625
234 [1,1,1,0,0,0,0,0,0,0,2] (3,7,12,18,24,30,36,42,28,14,20) -62 3890124826129
235 [0,1,0,0,1,0,1,0,0,0,0] (4,8,13,18,23,29,35,42,28,14,21) -66 12430021222030
235 [0,0,0,0,0,0,0,0,0,5,0] (5,10,15,20,25,30,35,40,25,10,20) -50 102292012313
235 [1,0,0,0,0,1,0,0,0,1,1] (4,9,14,19,24,29,35,41,27,13,20) -66 12466116869947
235 [0,1,0,1,0,0,0,0,0,3,0] (4,8,13,18,24,30,36,42,27,12,21) -62 3939529474208
235 [0,0,2,0,0,0,0,0,1,1,0] (4,8,12,18,24,30,36,42,27,13,21) -64 7007059683225
235 [2,1,1,0,1,0,0,0,0,1,0] (2,6,11,17,23,30,37,44,29,14,22) -58 1146438749105
235 [3,4,0,0,0,0,0,0,0,0,1] (0,3,10,17,24,31,38,45,30,15,22) -34 271019272
235 [0,2,0,2,0,0,0,0,0,1,0] (3,6,11,16,23,30,37,44,29,14,22) -58 1181891055762
235 [1,1,1,0,0,0,0,1,0,0,0] (3,7,12,18,24,30,36,42,28,14,21) -64 6931965614487
235 [2,0,0,1,0,0,0,0,1,1,0] (3,8,13,18,24,30,36,42,27,13,21) -64 6951682142512
236 [1,5,0,0,0,0,0,0,0,0,1] (1,3,10,17,24,31,38,45,30,15,22) -38 1576343047
236 [2,0,0,1,0,0,0,0,0,0,2] (3,8,13,18,24,30,36,42,28,14,20) -64 6951197777311
236 [0,0,2,0,0,0,0,0,0,0,2] (4,8,12,18,24,30,36,42,28,14,20) -64 7006639694366
236 [0,2,1,0,1,0,0,0,0,1,0] (3,6,11,17,23,30,37,44,29,14,22) -60 2139149859236
236 [6,0,0,0,0,1,0,0,0,1,0] (0,6,12,18,24,30,37,44,29,14,22) -44 8407932532
236 [4,2,1,0,0,0,0,0,0,0,1] (0,4,10,17,24,31,38,45,30,15,22) -40 2219384748
236 [0,0,0,0,0,0,0,0,1,3,0] (5,10,15,20,25,30,35,40,25,11,20) -58 1212353461432
236 [0,1,0,1,0,0,0,0,1,1,0] (4,8,13,18,24,30,36,42,27,13,21) -66 12436127903855
236 [1,0,1,2,0,0,0,0,0,1,0] (3,7,11,16,23,30,37,44,29,14,22) -60 2159292906570
237 [2,0,0,1,0,0,0,1,0,0,0] (3,8,13,18,24,30,36,42,28,14,21) -66 12296002364305
237 [5,0,2,0,0,0,0,0,0,0,1] (0,5,10,17,24,31,38,45,30,15,22) -42 4348091390
237 [1,0,2,0,1,0,0,0,0,1,0] (3,7,11,17,23,30,37,44,29,14,22) -62 3878407974954
237 [0,0,0,0,0,0,0,0,2,1,0] (5,10,15,20,25,30,35,40,25,12,20) -62 3952700046721
237 [3,0,0,1,1,0,0,0,0,1,0] (2,7,12,17,23,30,37,44,29,14,22) -60 2076863161633
237 [0,1,0,1,0,0,0,0,0,0,2] (4,8,13,18,24,30,36,42,28,14,20) -66 12435155532385
237 [0,0,2,0,0,0,0,1,0,0,0] (4,8,12,18,24,30,36,42,28,14,21) -66 12398718855107
237 [0,0,0,0,0,0,0,0,0,2,2] (5,10,15,20,25,30,35,40,26,12,19) -62 3952672877929
237 [2,3,1,0,0,0,0,0,0,0,1] (1,4,10,17,24,31,38,45,30,15,22) -46 24023212520
237 [4,1,0,0,0,1,0,0,0,1,0] (1,6,12,18,24,30,37,44,29,14,22) -54 300887558790
238 [2,2,0,0,0,1,0,0,0,1,0] (2,6,12,18,24,30,37,44,29,14,22) -60 2072407361651
238 [0,0,0,0,0,0,0,1,0,2,0] (5,10,15,20,25,30,35,40,26,12,20) -64 7057950579023
238 [5,0,0,0,0,0,0,0,0,2,1] (1,7,13,19,25,31,37,43,28,13,21) -52 162824442201
238 [3,1,2,0,0,0,0,0,0,0,1] (1,5,10,17,24,31,38,45,30,15,22) -50 87005151410
238 [1,0,0,0,1,0,0,0,0,3,0] (4,9,14,19,24,30,36,42,27,12,21) -64 7045402360230
238 [0,4,1,0,0,0,0,0,0,0,1] (2,4,10,17,24,31,38,45,30,15,22) -48 49784166919
238 [0,1,0,1,0,0,0,1,0,0,0] (4,8,13,18,24,30,36,42,28,14,21) -68 21850707614166
238 [0,0,0,0,0,0,0,0,1,0,2] (5,10,15,20,25,30,35,40,26,13,19) -64 7053772336182
238 [5,1,0,1,0,0,0,0,0,0,1] (0,5,11,17,24,31,38,45,30,15,22) -44 8406827785
238 [1,1,0,1,1,0,0,0,0,1,0] (3,7,12,17,23,30,37,44,29,14,22) -64 6928748722555
239 [3,1,0,0,0,0,0,0,0,2,1] (2,7,13,19,25,31,37,43,28,13,21) -60 2078650562041
239 [1,2,2,0,0,0,0,0,0,0,1] (2,5,10,17,24,31,38,45,30,15,22) -54 338440697392
30
ht(β) Fund. weight basis Simple root basis β2 mult(β)
239 [1,0,0,0,1,0,0,0,1,1,0] (4,9,14,19,24,30,36,42,27,13,21) -68 21921286831480
239 [3,2,0,1,0,0,0,0,0,0,1] (1,5,11,17,24,31,38,45,30,15,22) -52 162430768642
239 [0,3,0,0,0,1,0,0,0,1,0] (3,6,12,18,24,30,37,44,29,14,22) -62 3840140518903
239 [3,0,1,0,0,1,0,0,0,1,0] (2,7,12,18,24,30,37,44,29,14,22) -62 3724414462349
239 [1,0,0,0,0,1,1,0,0,0,0] (4,9,14,19,24,29,35,42,28,14,21) -68 21909286720250
239 [5,0,0,0,0,0,0,0,1,0,1] (1,7,13,19,25,31,37,43,28,14,21) -54 300982260789
239 [0,0,0,3,0,0,0,0,0,1,0] (4,8,12,16,23,30,37,44,29,14,22) -62 3916880221375
239 [0,0,0,0,0,0,0,1,1,0,0] (5,10,15,20,25,30,35,40,26,13,20) -66 12496005429436
240 [3,1,0,0,0,0,0,0,1,0,1] (2,7,13,19,25,31,37,43,28,14,21) -62 3726120515232
240 [1,2,0,0,0,0,0,0,0,2,1] (3,7,13,19,25,31,37,43,28,13,21) -64 6935666451838
240 [1,0,0,0,1,0,0,0,0,0,2] (4,9,14,19,24,30,36,42,28,14,20) -68 21919051784024
240 [1,3,0,1,0,0,0,0,0,0,1] (2,5,11,17,24,31,38,45,30,15,22) -56 622163627157
240 [1,1,1,0,0,1,0,0,0,1,0] (3,7,12,18,24,30,37,44,29,14,22) -66 12257974269276
240 [4,0,1,1,0,0,0,0,0,0,1] (1,6,11,17,24,31,38,45,30,15,22) -54 300777860682
240 [0,0,1,1,1,0,0,0,0,1,0] (4,8,12,17,23,30,37,44,29,14,22) -66 12392586336978
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